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Education Background

The many reforms and investments Jordan has made in recent years have proven its
commitment to providing students with a quality education. This commitment has
enabled Jordan to make great strides as the country has worked to meet the
international Millennium Development Goals. The primary net enrollment rate was
91% in 2010, according to the United Nations Educational, Scientific, and Cultural
Organization (UNESCO) Institute for Statistics (UIS), and primary completion rates
are rising. Jordan is ranked 18th out of 94 countries in terms of gender equality in the
“Education for All” rating by UNESCO. As more countries are able to achieve their
school access goals it is understandable that greater attention is being placed on the
quality of the learning that is taking place in schools.

Though standardized tests in Jordan provide policy makers with insight into
performance among students across grades, and similarly, the Trends in International
Mathematics and Science Study (TIMSS) assesses the performance of grade 8
students, there are currently no standardized tests applied in Jordan to evaluate student
performance on foundational skills in the early grades.

Purpose and Design of the Assessment

Assessments of pupil learning in the primary grades, such as the Early Grade Reading
Assessment (EGRA) and Early Grade Mathematics Assessment (EGMA), offer an
opportunity to determine whether children are developing the fundamental skills upon
which all other literacy and mathematical skills build, and, if not, where efforts might
be best directed. This is vital information for countries that are working to improve
the quality of education in their schools.

Of equal importance to understanding how well children have mastered foundational
skills is an understanding of why certain schools succeed in teaching these
foundational skills while others do not. The Snapshot of School Management
Effectiveness (SSME) provides a multifaceted view of school and classroom
characteristics traditionally associated with pupil performance.
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To gain insight into both student facility with foundational skills and to better
understand characteristics among Jordanian schools associated with this performance,
USAID/Jordan, in partnership with the Jordan Ministry of Education (MOE),
contracted with RTI International under the Education Data for Decision Making
(EdData 1) project to conduct the SSME, including the EGRA and EGMA, in a
sample of primary schools in Jordan. The hope is that evidence-based information
resulting from the survey can inform future education policy decisions, as needed.

The instruments used in this project—the National Early Grade Literacy and
Numeracy Survey in Jordan—were adapted specifically for the Jordanian context
during an adaptation workshop with the Ministry of Education. RTI’s education
specialists worked together with local Jordanian reading, math, and primary school
experts and officials to design abbreviated versions of the Early Grade Reading
Assessment (EGRA) and the Early Grade Mathematics Assessment (EGMA), using
curriculum materials for grades 2 and 3. In addition to administering individual oral
assessments of students, RTI and its local partner, Dajani Consulting, sent research
teams to interview School Principals and teachers, conduct inventories of school and
classroom resources, and observe reading and math lessons as part of the SSME
survey.

After a week-long training workshop in March 2012, research teams, composed of
Dajani staff and contractors as well as Ministry of Education (MOE) staff members,
visited a total of 156 public primary schools across Jordan. In each school, a grade 2
and a grade 3 teacher was randomly selected, and 10 students from each of these
classes were randomly selected to take the EGRA and EGMA and to be interviewed
about their experience with school. A total of 3,120 students were selected for
participation in the assessments and interview. The selected teachers were
interviewed, as was the School Principal, and a researcher observed the selected grade
2 teacher teach a reading lesson and a math lesson. Researchers also took inventory of
the school grounds and the selected classrooms. Data collection was completed at the
end of May 2012.

How Well Are Students Learning to Read?

The EGRA, which was administered orally in Modern Standard Arabic (MSA),
consisted of five subtasks: (1) letter-sound knowledge, (2) invented word decoding, 3)
connected text oral reading fluency, (4) reading comprehension, and (5) listening
comprehension. Letter-sound knowledge and the ability to read unfamiliar single-
syllable words are foundational skills needed for fluent reading and comprehension.
All subtasks except for reading comprehension and listening comprehension were
timed to assess whether students had achieved a desired level of automaticity in these
skill areas. Timed subtasks are scored as correct letters per minute (clpm) or correct
words per minute (cwpm), while untimed tasks are scored as total items correct out of
6 possible items. Overall, there was progression in performance from grade 2 to grade
3 on most EGRA subtasks.
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Grade 2 Grade 3 Overall
No. Subtask average average average
1 Letter-sound knowledge (clpm) 26.5 26.3 26.4
2 Invented word decoding (cnonwpm) 4.4 7.0 5.7
3 Oral reading fluency (ORF) (cwpm) 15.2 23.7 194
4 Reading comprehension (max 6) 2.0 29 25
5 Listening comprehension (max 6) 2.2 29 2.5

For the oral reading fluency (ORF) task, students were asked to read a short narrative
story as quickly and accurately as they could. Researchers used the results of this task
to estimate ORF rates. On average, grade 2 students read 15.2 cwpm, while grade 3
students read 23.7 cwpm, indicating progression in performance from grade 2 to grade
3. A fairly substantial proportion of students were unable to answer a single item
correctly on the EGRA subtasks. Students found the invented word subtask
particularly challenging, and this is reflected in the relatively larger share of zero
scores on this subtask (please see the figure below for percentage of students with
zero scores).

EGRA Zero Scores

100%
90%

80%

70%

60%
49%

45%
50% W Grade 2

40% B Grade 3

28% 27%

Percent of students

30%

21% 20%
20% -

10% -

0% -

Letter Sounds Invented Words Oral Reading Reading Listening
Fluency Comprehension Comprehension

Research has shown that readers must read with a minimum speed in order to
understand what they have read. The relationship between reading fluency and
comprehension is clearly shown in the following graph, with students who were

! Mean scores increase, understandably, when zero scores are excluded from the mean calculation.
When zero scores were removed, the ORF rate rose to 18.1 cwpm for grade 2 and 26.2 cwpm for
grade 3.
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unable to answer a single comprehension question reading at a speed of fewer than 2
correct words per minute, and those able to answer all six questions correctly reading
at a speed of 49.3 correct words per minute. It is generally accepted that a child reads
with comprehension when they can correctly answer 80% or more of their reading
comprehension questions. Students, who were able to answer 5 of the 6
comprehension questions correctly (scoring 83% on this subtask) were reading at an
average fluency rate of 41.5 correct words per minute

60.0
49.3

o 50.0
E 41.5
E 400
2 30.7
€ 300
S 21.2
‘g 20.0 16:3
‘g 11.3

10.0

1.6
00 —— T T T T T T
0 1 2 3 4 5 6
Number of correct reading comprehension questions

As reported above, the average reading speeds recorded were well below this rate and
therefore, too slow to permit students to be reading with true comprehension. As a
result, student performance on the comprehension questions was not as strong as
curricular guidelines would require. On average, grade 2 students were able to answer
just two of the six untimed comprehension questions correctly, while grade 3 students
were able to correctly answer fewer than three (2.9) of the six questions.

The reported reading speeds and comprehension scores are not surprising given
student performance on the foundational reading skill subtasks. On average, grade 2
and grade 3 students scored virtually the same on the letter sounds subtask: at 26.5
letter sounds per minute for grade 2 and 26.3 letter sounds per minute for grade 3. On
the invented word decoding subtask, grade 2 students were able to correctly read
fewer than 5 invented words per minute and grade 3 students correctly read 7 invented
words per minute. Strong ability with these foundational skills is essential for strong
readers. The relationship that exists between students’ foundational reading skills and
reading fluency indicates that students’ knowledge of letter sounds and decoding
skills should be strengthened to improve their oral reading fluency and
comprehension.

Regional differences in reading scores were not large, although two subtasks—
invented word decoding and listening comprehension—showed statistically
significant differences. In the invented word subtask, students scored on average 7
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words per minute in the North, 6.6 in the South, and 4.6 in the Middle region of the
country. In listening comprehension, students scored 2.3 (out of 6) in the North, 2.5 in
the South, and 2.6 in the Middle. Differences in performance by gender show that
girls tend to outperform boys, with girls able to read 6.3 invented words per minute,
compared with boys’ score of 4.9. Girls’ ORF scores were 22.2 cwpm, while boys
scored 16.1 cwpm. Girls also performed better in reading comprehension, with an
average score of 2.8 versus boys’ score of 2.1.

Observation of grade 2 reading lesson instructional content in the visited schools
revealed that the largest proportion of lesson time was spent on reading texts (20% of
lesson time) and reading comprehension (47%), activities that indeed the curriculum
does require. Very little time was spent on letter sounds (1%) or reading isolated
words (5%), which is not surprising with a curriculum that focuses on these skills
only in grade 1 and expects that by grade 2, students should be reading connected
texts.

These observations, combined with the EGRA scores described above, suggest that
teachers may be adhering strictly to the curriculum, steadily progressing towards its
completion, regardless of their students’ understanding of the material covered.
Supporting this possibility is the finding that, although 68% of teachers reported that
they measure their students’ academic progress through written tests and 48% said
they give oral evaluations, only 22% of teachers said that they use the results of these
measurements to plan teaching activities or adapt their teaching to meet their students
needs. When asked how they treat students who are struggling in class, although 63%
of teachers reported that they concentrate on the weaker student, classroom
observations revealed that teachers spent the majority of the lesson focused on the
entire class or calling on individual students to participate; virtually no time was spent
working one-on-one with a student. Finally, when asked whether they had received
any specific pre-service training in how to teach reading, less than 40% of teachers
responded that they had, and reliable anecdotal information about teacher-training
programs indicates that subject-specific training of this kind is not strongly
emphasized or offered for primary school teachers in their training. These findings
suggest that Jordan’s teachers would benefit from expert, targeted training in the
foundations of literacy and in how to more successfully teach students to read.

2

How Well Are Students Learning to Do Basic Mathematics?

Students’ understanding of foundational math skills was orally evaluated using the
EGMA, which consists of six subtasks: number identification, quantity
discrimination, missing number (number patterns), addition and subtraction (level 1),
addition and subtraction (level 2), and word problems. The level 1 addition and
subtraction problems were procedural in nature and involved single- and double-digit
problems with sums/differences below 20, for which students were asked to solve the
problems without using paper and pencil, and then give their answer. Level 2 addition
and subtraction problems were more difficult, and required students to grasp
mathematical concepts such as the bridging of tens. For these problems, students were
permitted to use a pencil and paper to work out the solution. For each subtask, except
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for the word problems, students were asked to complete as many items as they could
within a time limit, and both accuracy (number of correct items from items attempted)
and automaticity (number of correct responses per minute) scores are reported. As
with EGRA, by timing how quickly students perform these tasks, EGMA evaluates
whether students have achieved a desired level of automaticity in these skill areas.

The skills tested in the EGMA subtask s are skills that Jordanian students should be
familiar with given the curricular guidelines.

As with EGRA, almost all EGMA subtasks indicated progression in student
performance from grade 2 to grade 3, with the greatest improvement seen on the
missing number and word problems subtasks.

Grade 2 Grade 3

# Correct/ | % Correct/ | # Correct/ | % Correct/

Subtasks minute attempted minute attempted
Number identification 32.1 88.6% 37.8 92.6%
Quantity discrimination 8.7 70.9% 10.6 77.5%
Missing number 4.8 56.6% 6.0 64.8%
Addition (level 1) 13.6 83.6% 14.6 81.6%
Addition (level 2) 2.4 52.7% 2.9 54.8%
Subtraction (level 1) 11.4 79.4% 121 75.9%
Subtraction (level 2) 1.3 32.0% 1.8 35.3%
Word problems -- 39.2% -- 52.2%

Although students appear to answer the more procedural level 1 addition and
subtraction items with confidence—83.6% for addition and 79.4% for subtraction in
grade 2, and 81.6% for addition and 75.9% for subtraction in grade 3—student
performance drops by 31% (in grade 2) and 27% (in grade 3) from level 1 addition to
level 2 addition, and by more than 47% (in grade 2) and 41% (in grade 3) from level 1
subtraction to level 2 subtraction. Lesson plans for Jordan stipulate that grade 2
students should be able to answer three and four-digit-number addition and
subtraction problems. In grade 3, students should be able to answer 5-digit-number
addition and subtraction problems. However, the 2-digit addition and subtraction
problems proved challenging to the sampled students. Grade 2 students correctly
answered only 52.7% of the level 2 addition problems and 32% of the subtraction
problems. Similarly, grade 3 students correctly answered 55% of the level 2 addition
problem and 35% of the level 2 subtraction problems.
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Quantity discrimination measures students’ ability to make judgments about
differences by comparing quantities. Students were asked to compare single- and
double-digit numbers, and to say which was the larger of the two numbers. For
example, in comparing 15 and 20, the correct response was 20. Within the time
allotted, grade 2 and grade 3 students were able to answer an average of 8.7 (grade 2)
and 10.6 (grade 3) quantity discrimination problems correctly. With an accuracy rate
of 70.9% for grade 2 and 77.5% for grade 3 on quantity discrimination problems, and
a tendency to struggle more with larger numbers, students nevertheless demonstrated
awareness of the role of place value, even if they had difficulty with the larger items
of the subtask.

Solving the missing number problems in the EGMA subtask involves studying the
evidence available and using this to determine the step size of the pattern, as well as
whether the pattern is increasing or decreasing, and then determining the missing
number by extending the existing pattern. Students appeared to find this subtask more
challenging, with grade 2 students able to answer an average of 4.8 problems per
minute and grade 3 students able to answer 6 problems per minute. The accuracy rate
was also relatively low on this subtask with grade 2 students responding correctly on
56.6% of the attempted questions and grade 3 students responding correctly 64.8% of
the time.

For the word problems subtask, students were given three scenarios, each requiring
them to interpret a situation, make a plan, and solve a problem. The numerical values
within this subtask were small so that the actual skill being assessed was students’
critical and conceptual problem solving skills. On the first and simplest word
problem, 60% of grade 2 students and 73% of grade 3 students answered correctly.
On the second word problem, 30% of grade 2 and 46% of grade 3 arrived at the
correct answer. For the third word problem, 36% of grade 2 students and 45% of
grade 3 students gave the correct answer. In the word problems subtask, students
showed more capacity for conceptual mathematical thinking than they did for the
other, conceptually-oriented subtasks, such as missing number and level 2 addition
and subtraction. A possible reason for this difference in performance could be that
students are being taught more about mathematical procedures (i.e., rules and
memorized facts) than about how to understand mathematical concepts. Word
problems, as opposed to straightforward numerical problems, can have the effect of
liberating students’ minds from the procedural manner of thinking, allowing them to
decipher a solution more conceptually or intuitively.
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EGMA Word Problems
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Only a small percentage of students received zero scores on the number identification,
missing number and quantity discrimination sections. Not surprisingly, the incidence
of zero scores was highest on the subtraction level 2 subtask.
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Overall, students performed best on single-digit items that required little critical or
conceptual thinking to establish and complete the problem or pattern. These EGMA
results in Jordan suggest that memorization plays a large role in the way that children
know and learn mathematics. This suggestion is supported by the clear trend in the
results showing students doing well on the items that rely on procedural knowledge—
knowledge that can also be memorized—and markedly less well on the tasks and
items that require both the understanding and the application of what should be
procedural (rather than memorized) knowledge.

When researchers visited Jordanian schools during this survey, observations of grade
2 math lessons confirmed that teachers were closely following the curriculum
schedule, as they were primarily teaching multiplication and division, as is expected
at the time of year (near the end) that the visits took place. Very little time was spent
on addition or subtraction, although this is not surprising, because these subjects are
scheduled to be taught earlier in the year. However, as with the reading lessons, it is
likely that in math lessons teachers may not be adjusting their lessons according to the
performance levels of their students, but rather are moving forward to finish the
curriculum. Additionally, the evidence from the EGMA results that point toward a
lack of conceptual understanding among students seems to indicate that teachers
could benefit from targeted training in how to teach fundamental mathematical
concepts to early grade students. As with reading, only 39% of teachers reported
receiving math-specific pre-service training.

Thus, in addition to teachers needing more targeted training in how to teach reading,
as suggested above, teachers would also benefit from more math training.
Specifically, students will likely perform better if there is a shift from teaching math
as primarily the memorization of facts, rules, formulas, and procedures needed to
determine the answers to questions to teaching it as a meaningful, sense-making,
problem-solving activity.

Finally, for both reading and math lessons, encouraging teachers to more routinely use
assessment results when developing lesson plans and to tailor lessons to match
students’ particular needs would help to ensure that students are able to successfully
master curricular content. Policy makers and school administrators may need to
introduce more flexibility into the curriculum and emphasize learning outcomes more
than curricular progression, so that teachers feel supported when they adjust their
lessons to meet the needs of their students.

Characteristics of Strong Performing Classrooms

As mentioned above, the SSME is designed to give school administrators and policy
makers a comprehensive yet quick picture of how schools are performing and which
school characteristics may be associated with stronger or weaker performance. In
addition to some of the teaching practice issues mentioned above, key characteristics
are associated with strong performing classrooms in Jordan. In an effort to identify
some of the salient features of these strong performing classrooms, grade 2 and grade
3 classes were separately ranked according to their averaged performance on the
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reading subtasks. The classes that performed at or above the 75th percentile were
classified as being “strong performing” classes.

In the analysis, the top-income quartile classes were excluded because greater school
resources and wealthier families tend to mask some of the in-school features
associated with stronger performance. It was important to identify classes with high
performing students who do not have the advantage that wealthier students may have.
In addition to excluding the wealthiest income classes, we controlled for school
location (urban/rural and region), school gender (all girls, all boys, and mixed), and
class size.

This analysis showed that there are certain classroom, school, and teacher
characteristics that were associated with the stronger performing classes. A few of
these characteristics are listed as follows.

Teachers from strong classrooms:

e Were more likely to respond constructively and not punitively when students
were unable to answer a question correctly;

e Taught students whose exercise books were at least 50% completed;

e Were more likely to have received specific pre-service training in how to teach
reading and math, and were more likely to use homework and worksheets as
one of their student assessment methods; and

e Were more likely to be satisfied with parental involvement and were more
likely to use non-textbook reading books in their classrooms.

Stronger classrooms also:

e Were more likely to have been supported by the Ministry of Education (MOE)
due to receiving more frequent education supervisor visits (every 2 to 3
months during the year);

e Had a School Principal who reported receiving visits from the MOE in
response to school requests; and

e Were also more likely to have School Principals who orally evaluated students
themselves, likely indicating closer School Principal involvement in classroom
activities.

Conclusions

These assessments indicate that while students are quite comfortable with some of the
procedural mathematics skills, their conceptual understanding needs to be
strengthened by well-trained teachers. Similarly, although some students are reading
with a high level of fluency and understanding, achieving 80% or more on their
comprehension scores, the majority of students are not reading with fluency and lack
strength in the foundational literacy skills normally taught in grade 1, revealing a
disconnect between the curriculum and student learning outcomes. The SSME has
identified potential areas that are associated with stronger performing schools. Greater
flexibility in the application of the curriculum, greater use of assessment results to
guide lesson planning, and more constructive involvement by teachers, School
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Principals, MOE officials, and parents could all work to help improve student
performance. An open discussion with education stakeholders is needed to determine
how best to move forward constructively with this information.

12
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1. Background

1.1 Jordan Country Context

The Hashemite Kingdom of Jordan is seen by many outside the country, especially
from the West, as a principal voice for moderation and relative peace in the Middle
East, despite its difficult geographic position. Being neighbor to Iraq, Syria, the
Palestinian Territories, Israel, and Saudi Arabia, Jordan is in frequent contact with
regional turbulence that affects its political, social, and economic climate. The
nation’s reputation as a kind of Switzerland of the Middle East is a mixed blessing, as
its stability attracts a constant influx of refugees from nearby conflict states. Most
recently, Jordan has offered refuge to tens of thousands of Syrians fleeing the violence
that has erupted in their homeland. While international humanitarian organizations are
able to provide basic resources for many refugees, the swelling population causes
strain to Jordan’s infrastructure, government services, and natural resources, such as
water.

However, while tensions within the country have not escalated to the level of many of
its neighbors, nevertheless many of Jordan’s citizens would seem to welcome some
reforms. King Abdullah Il has pushed for reform on several fronts over the 13 years
of his reign, especially for the need for a more open, multi-party political system. One
such major effort was the development of the National Agenda in 2005. The King
gathered together “an inclusive committee of personalities from political parties,
parliament, media, civil society, the private sector, and the government, who
represented a wide spectrum of political, economic, and social ideologies.” Together,
they drafted a document promoting numerous new programs and initiatives designed
to move the country forward, with detailed “timelines, performance indicators, and
links to the budget.”? On paper, Jordan’s economy has performed well over the past
seven years, with an average annual growth rate of 4 to 6%. The 2011 Annual Index
of Global Economic Freedom ranks Jordan 38th out of 183 countries in the survey or
4th among the 17 Middle East/North African countries surveyed. However, despite
these figures, high unemployment and deep pockets of poverty persist. Jordan’s
population growth is among the highest in the region, and nearly 70% of the
population is under the age of 30. Youth unemployment is particularly high, even
among those with high educational attainment; jobs are not being created fast enough
to absorb the growing workforce, where the unemployment rate among youth was
estimated at 27% in 2009.% The National Agenda proposed reforms that are designed

2 Marwan Muasher, “A Decade of Struggling Reform Efforts in Jordan: The Resilience of the Rentier
System,” Carnegie Endowment for International Peace, May 2011, p1.

% World Bank databank, http://databank.worldbank.org/ddp/html-
isp/QuickViewReport.jsp?RowAxis=WDI_Ctry~&ColAxis=WDI_Time~&PageAxis=WDI Series~&Page
AxisCaption=Series~&RowAxisCaption=Country~&ColAxisCaption=Time~&NEW REPORT SCALE=
1&NEW REPORT PRECISION=0&newReport=yes&lS REPORT IN REFRESH MODE=true&lS C
ODE_REQUIRED=0&COMMA SEP-=true, viewed on November 8, 2007.
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http://databank.worldbank.org/ddp/html-jsp/QuickViewReport.jsp?RowAxis=WDI_Ctry~&ColAxis=WDI_Time~&PageAxis=WDI_Series~&PageAxisCaption=Series~&RowAxisCaption=Country~&ColAxisCaption=Time~&NEW_REPORT_SCALE=1&NEW_REPORT_PRECISION=0&newReport=yes&IS_REPORT_IN_REFRESH_MODE=true&IS_CODE_REQUIRED=0&COMMA_SEP=true

to significantly liberalize Jordan’s economy, changes that “would almost double real
per-capita income, reduce unemployment by half, and convert the budget deficit from
about 11% of the gross domestic product (GDP) into a surplus of 1.8% by 2017.”* To
date, however, the committee’s plans have gained little to no ground.

About 60,000 new jobs and continued strong growth of 7% or more would be needed
each year to avoid higher levels of unemployment and poverty. Poverty reduction and
job creation thus remain Jordan’s most important challenges. In full recognition of the
challenges facing its economy and realizing the connection between jobs creation and
education, in 2003 the Government of Jordan (GOJ) embarked on designing and
implementing an ambitious education reform program known as the Education
Reform for the Knowledge Economy (ERfKE), which will be described further in the
next section.

1.2 Education Context

In line with the international Millennium Development Goals (MDGs), Jordan has
made steady progress in raising primary education completion rates and eliminating
gender disparities in education. In 2010, the primary net enrollment rate was 91%,
while the secondary net enroliment rate was 86%.° In both primary and secondary
education, these rates are significantly above the regional average. Youth literacy (age
15 to 24) is nearly 100%. Access to early childhood education has surged over the
past several years. The United Nations Educational, Scientific, and Cultural
Organization (UNESCO) ranked Jordan 18th out of 94 countries in the “Education for
All” rating for gender and education, indicating that Jordan provides equal learning
opportunities for males and females.

High levels of government commitment have contributed to such progress. Jordan
spends nearly 14%of total government expenditure on education, higher than the
average for countries with similar population sizes and income levels. The majority of
education expenditures are targeted to basic education, which receives around 72% of
total education expenditure.®

Although the Ministry of Education (MOE) is financially responsible only for the
public schools, private schools are also subject to governmental rules and regulations
for quality assurance and licensing. Jordan’s public schools account for 60% of the
total of 5,498 schools, and these include a small number of schools operated by the
United Nations Relief and Works Agency (UNRWA) and nongovernmental
organizations (NGOs). The private sector is vibrant and relatively large at 40% of the
total number of schools, but only serves 20% of the total number of Jordanian

* Ibid., p13.

® UNESCO Institute for Statistics, Jordan country profile,
http://stats.uis.unesco.org/unesco/TableViewer/document.aspx?Reportld=121&IF Language=eng&B
R_Country=4000&BR _Region=40525, viewed on November 8, 2010.

® UNICEF Country Statistics, http://www.unicef.org/infobycountry/jordan_statistics.html#79, viewed on
July 13, 2012.
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students, as each school tends to be smaller than the public equivalent. Private schools
hire almost 25% of the total number of teachers in the country.

Despite the very high enrollment rates and the accessibility to private and public
schools across the Kingdom, the quality of education remains uneven. The average
achievement in urban areas is higher than that in the rural and more remote areas.
Jordan participates in a number of international tests to give itself the advantage of
both regional and international comparability. Jordan’s results in Trends in
International Mathematics and Science Study (TIMSS) in the three years it
participated—1999, 2003, and 2007—show considerable scope for improving the
quality of education and transforming teaching techniques and approaches. Although
Jordan’s grade 8 students ranked first in science and second in mathematics among
Arab countries on the 2007 TIMSS test, the score falls below the international average
in mathematics and is only two points above the international average in science.
Furthermore, while Jordan showed slight improvement in its science scores between
1999 and 2003, it showed decline in its mathematics scores during the same period.’

In addition to education quality, Jordan faces another relevant education issue. For
many years, the curriculum and teaching techniques remained unchanged, and
students received an education that did not adequately prepare them with the skills
required in an evolving world. Specifically, a gap emerged between what was taught
at school and what was required by the labor market. As mentioned earlier, the
ERfKE was initiated in 2003and is a 10-year, US$500 million multi-donor program to
strengthen and integrate critical thinking, problem-solving, workplace skills, and e-
learning approaches into Jordan’s core education curricula.® A World Bank report
gives an overall rating of “satisfactory” to the outcome of project objectives during
the first phase of the project from 2003-2008, citing the “generic and broad” nature of
the project’s goals and acknowledging that “some reform areas are quite
challenging,...[t]hus, more time and continuous effort are needed to fully harvest the
real fruits of such large-scale reform.” Phase 2 of the project is currently underway.

Supporting this reform is Jordan’s National Assessment for a Knowledge Economy
(NAFKE) that, since 20086, tests students in math, science, and Arabic in grades 5, 9,
and 11 on a two-year cycle.’® NAFfKE was developed by Jordan’s National Center for
Human Resource Development in full collaboration with the MOE. The 2010 NAfKE
study was postponed to 2011 because of the delayed launch of the second phase of
ERfKE, with plans to follow up in 2013 and 2015.

Informal conversations with Jordanian teachers gave some indication that the ERfKE
reforms have not been fully adopted in schools yet. Teachers indicated that they
frequently see new initiatives brought into schools, but these are usually implemented

" Millennium Challenge Corporation 2008 Scorecard.

8 World Bank,
http://web.worldbank.org/external/projects/main?pagePK=104231&theSitePK=40941&menuPK=2284
24&Projectid=P075829, viewed July 13, 2012.

° World Bank, Implementation Completion and Results Report, December 2009, p16.

1% 1n addition to NAfKE, every two years since 1993 Jordan’s MOE has administered a sample-based
national test to measure progress in grades 4, 8, and 10.
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only as long as targeted funding is available, after which time schools usually revert
back to the way they were before the initiatives. At the same time, teachers did notice
a generational divide in teaching methods, with recent graduates of teacher-training
programs bringing new methodologies into the classrooms.

Evaluation Approach

2.1 Research Questions and Assessment Design

In late 2011, USAID/Jordan contracted with RTI International under the Ed Data 11
project to conduct the Snapshot of School Management Effectiveness (SSME), a
package of survey instruments that includes abbreviated versions of the Early Grade
Reading Assessment (EGRA) and the Early Grade Mathematics Assessment (EGMA)
(see Annex A for EGRA and EGMA Instruments). USAID/Jordan, in partnership
with the MOE, was interested in gaining an accurate and evidence-based
understanding of the state of primary education in Jordan. The results of the study
could potentially be used to inform policy dialogue related to new literacy and
numeracy initiatives and, more broadly, to drive quality improvement in primary
schools.

With little solid recent assessment data of students’ literacy and math skills in the
early years available, the various components of the SSME can add significant value
to policy considerations related to ERfKE. The data gained from the SSME
assessments can directly support the MOE’s interest in strengthening induction and
in-service teacher training and in finding potential gaps in the curriculum for the early
years. The data can inform next steps for developing the capacity of teachers to
provide quality education, for updating and developing reading and math curriculum
in the early grades, as well as for reforming teacher training curricula. Furthermore,
the experience of conducting these assessments, as well as analyzing the findings they
produce, can assist the MOE in evaluating its national system of student assessment
as well as help it consider its options for how best to support improved student
achievement in primary schools.

The first step to effect such education policy decisions is to develop a clear
understanding of how children are learning to read and think mathematically in the
primary grades. The assessments implemented in Jordan were abbreviated versions of
the Early Grade Reading Assessment (EGRA) and Early Grade Mathematics
Assessment (EGMA), which offer an opportunity to determine whether children are
developing the fundamental skills upon which all other literacy and mathematical
skills build, and, if not, where efforts might be best directed. This is vital information
for countries that are working to improve the quality of education in their schools.
Indeed, growing international concern for learning outcomes, as opposed to
attendance or completion rates, is evidenced by EGRA and EGMA having been
adapted and used around the world, including EGRA implementations in over 50
countries.
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In all EGRA and EGMA implementations, the assessments are administered
individually and orally, typically using the students’ native language to ensure that
they understand the instructions for each task. In Jordan, the assessment designers
ensured that the phrasing of the instructions used words and sentences that were
common to both Modern Standard Arabic (MSA) and the vernacular Arabic.
However, given that the language of instruction at school is MSA, the material that
students read while taking the EGRA assessment was formulated in MSA. The
instruments involve subtasks that require skills that are foundational to early grade
reading and mathematics acquisition. Sections 2.2 and 2.3 below both provide
background on these instruments in general and present detailed information on the
specific skills assessed with the Jordan EGRA and EGMA instruments.

In addition to the EGRA and EGMA, and to paint a larger picture of the relationship
between school management, teaching, and learning outcomes, the SSME consists of
a set of interviews, checklists, and observations, the characteristics of which are
further described in Section 2.4.

Findings from the assessment in Jordan based on these tools appear in Sections 3
and 4.

2.2 Overview of EGRA
2.21 Why Test Early Grade Reading?

The ability to read and understand a simple text is one of the most fundamental skills
a child can learn. Without basic literacy there is little chance that a child can escape
the intergenerational cycle of poverty. Yet in many countries, students enrolled in
school for as many as six years are unable to read and understand a simple text.
Recent evidence indicates that learning to read both early and at a sufficient rate are
essential for learning to read well. Acquiring literacy becomes more difficult as
students grow older; students who do not learn to read in the first few grades are more
likely to repeat grades and eventually to drop out of school, because the gap between
early readers and early nonreaders increases over time.

When students are first learning to read in Arabic, they must learn the letters and their
forms, learn the sounds associated with each letter and diacritic marks, and apply this
knowledge to decode (or “sound out”) new words that they can recognize instantly.™*
By the end of this first phase, students develop sufficient speed and accuracy in
decoding and word recognition that they can read with fluency. When students read
with fluency, they can read orally with speed and expression similar to what they use
in speech. Furthermore, reading with fluency is critical for reading comprehension,

! See E. Saiegh-Haddad. (2005). Correlates of reading fluency in Arabic: Diglossic and orthographic
factors. Reading and Writing: An Interdisciplinary Journal, 18, 559-582. See also M. Taouk & M.
Coltheart. (2004). The cognitive processes involved in learning to read in Arabic. Reading and Writing:
An Interdisciplinary Journal, 17, 27-57.
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because students can concentrate on the meaning of what they read rather than having
to focus on decoding.'?*3

Recent evidence indicates that learning to read both early and at a sufficient rate, with
comprehension, is essential for learning to read well. A substantial body of research
documents the fact that students can learn to read by the end of grade 2, and indeed
need to be able to read to be successful in school. Importantly, students who do not
learn to read in the early grades (grades 1-3) are likely to fall behind in reading and
other subjects, likely to repeat grades, and eventually to drop out of school.

2.2.2 What EGRA Measures

The EGRA instrument is composed of a variety of subtasks designed to assess
foundational reading skills that are crucial to becoming a fluent reader. EGRA is
designed to be a method-independent approach to assessment—that is, the instrument
does not reflect a particular method of reading instruction (i.e., “whole language” or
“phonics-based” approach). Rather, EGRA measures basic skills that a child must
have to eventually be able to read fluently and with comprehension—the ultimate goal
of reading. The EGRA subtasks are based on research for a comprehensive approach
to reading acquisition across languages. These foundational reading skills are
described below:

The alphabetic principle is considered essential for learning to read an alphabetic
language. The alphabetic principle refers to the recognition and understanding
that speech sounds (phonemes) are represented by units of print such as letters
and diacritics (graphemes). Thus, mastery of the alphabetic principle is the
understanding that there are predictable relationships between sounds and the
symbols that represent them. It is necessary for mastering spelling patterns and
their relationship with oral language through the letter-sound (grapheme-
phoneme) correspondences.

Oral reading fluency is often defined as the ability to orally read connected text
with speed, accuracy, and proper expression. Reading fluency is considered
critical for comprehension, because rapid, effortless word-identification
processes enable the reader to focus on the text and its meaning rather than
decoding, or sounding out the words.**

25, Abu-Rabia. (2007). The role of morphology and short vowelization in reading Arabic among
normal and dyslexic readers in grades 3, 6, 9, and 12. Journal of Psycholinguistic Research, 36, 89—
106.

'3 G. Elbeheri, J. Everatt, A. Mahfoudhi, M. A. Al-Diyar, & N. Taibah, (2011). Orthographic processing
and reading comprehension among Arabic speaking mainstream and LD children. Dyslexia, 17(2):
123-142. doi: 10.1002/dys.430

! National Institute of Child Health and Human Development. (2000). Report of the National Reading
Panel. Teaching children to read: An evidence-based assessment of the scientific research literature
on reading and its implications for reading instruction (National Institutes of Health Publication No. 00-
4769). Washington, DC: U.S. Government Printing Office. See also C.A. Perfetti, (1992). The
representation problem in reading acquisition. In P.B. Gough, L.C. Ehri, & R. Treiman (Eds.), Reading
acquisition (pp. 145-174). Hillsdale, NJ: Erlbaum.
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Reading comprehension, considered the goal of reading, refers to the ability to
actively engage with, and construct meaning from, the texts that are read.

Listening comprehension refers to one’s ability to make sense of oral language
in the absence of print. Listening comprehension taps many skills and sources
of knowledge, such as vocabulary knowledge, facility with grammar, and
general background knowledge. Assessing listening comprehension is
particularly important for a diglossic language such as Arabic, because
children are often not introduced to the formality of Modern Standard Arabic
(MSA) until after they begin formal schooling. Thus, listening comprehension
assesses students’ proficiency with MSA.

EGRA measures each of the above abilities to assess foundational reading skills.
These skills are tested in individual subtasks and presented in order of increased level
of difficulty (i.e., letter sound identification, then invented word reading, etc.).
Because the first few EGRA subtasks are easier, EGRA can therefore measure a range
of reading abilities for beginning readers. The subtasks included in the EGRA Jordan
instrument are described in Section 2.2.3 below.

2.2.3 Structure and Content of the Final EGRA for Jordan

Administering the EGRA instrument designed for Jordan required on average slightly
less than 6 minutes per student. The reading assessment was supplemented by student
interviews, using a questionnaire, to clarify the demographic and social context in
which students were learning to read. The EGRA was administered in MSA, which is
the language of instruction in Jordan.

The EGRA consisted of the following five sections:

1. Letter sound knowledge assessed students’ automaticity in their knowledge of
the sounds associated with each letter. This was a timed subtask, in which
students were shown a chart containing 10 rows each with 10 letters arranged
randomly, yielding a total of 100 letters. Students were asked to produce the
sounds associated with each letter as quickly and accurately as they could
within one minute, yielding a score of correct letters per minute (clpm).

2. Invented word decoding assessed students’ skill at applying letter-sound
correspondence rules to decode (i.e., sound out) unfamiliar words. To ensure
that students were applying their knowledge of the relationships between
sounds and symbols rather than reading words from memory, a chart of 50
pronounceable made-up words, which followed legal spelling patterns in
Arabic with diacritics, was shown to students. Students were asked to sound
out as many invented words as they could within one minute, yielding a score
of correct words per minute (cwpm).

3. Oral passage reading assessed students’ fluency in reading a passage of
grade-level text aloud and their ability to understand what they had read. This
subtask consisted of two parts:

a. Oral reading fluency: The ability to read passages fluently is considered a
necessary component for reading comprehension. In this subtask, students
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were given a 50-word story and were asked to read it aloud in one minute.
The oral reading fluency score was the number of correct words read per
minute (cwpm).

b. Reading comprehension: After the students finished the passage, or the
minute ended, the passage was removed. Students were orally asked
questions that required them to answer basic facts or inferential questions
based on the passage or the part they read. The reading comprehension
score was the number of correct answers, with a maximum possible score
of 6.

4. Listening comprehension is considered to be a critical skill for reading
comprehension because it shows the ability to make sense of oral language. In
this subtask, the examiner read a short passage to the students. Students were
then orally asked six questions about that passage. The listening
comprehension score was the total correct answers, with a maximum possible
score of 6.

5. A student interview was given orally to the students after they had completed
the other subtasks. The interview aimed to gather information about the home
and school contexts that might help to explain the students’ reading
performance. For example, the students were asked about their access to
reading and instructional materials at home and at school.

The EGRA administration is designed to make students feel comfortable during the
assessment. For example, it always includes an “early stop” rule, which requires
assessors to discontinue the administration of a subtask if a student is unable to
respond correctly to any of the items in the first line (i.e., the first 10 letters, the first
five words, or the first line of the oral reading fluency story). This rule was
established to avoid frustrating students who do not understand the subtask or lack the
skills to respond. If a subtask needs to be discontinued, the EGRA administrator
marks a box indicating that the subtask was discontinued because the student had no
correct answers in the first line. Secondly, before administering the EGRA,
administrators are required to read to the students the explicit information about the
test, to explain how it will be used, and that it will not impact their grades Also,
students are asked to provide verbal assent to participate in the assessment before it
begins.

2.3 Overview of EGMA
2.3.1 Why Test Early Grade Mathematics?

A strong foundation in mathematics during the early grades is crucial for success in
mathematics in the higher grades. Mathematics is a skill very much in demand in
today’s economy, as has been demonstrated by various economists. Most competitive
jobs require some level of mathematics skill. It has also been noted that the problem-
solving skills and mental agility and flexibility that children develop through
mathematics transfer to other areas of life and work. Furthermore, countries’ rankings
on mathematics skills are becoming a matter of political currency, because of
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international assessments such as the Trends in International Mathematics and
Science Study (TIMSS). Most countries’ mathematics curricula for the early grades
now coincide in terms of the skills children should have. For example, goals such as
knowing and using number names, learning and understanding the values of numbers,
knowing key symbols, and comparing and ordering sets of objects, are skills found in
many curricula, including curricula in developing countries.

2.3.2 Purpose of EGMA

EGMA was designed to provide information about basic, foundational competencies
that should typically be mastered in the very early grades to ensure success in more
advanced mathematical skills. Without these basic skills, students will struggle or
potentially drop out of school in later years. Subtasks selected for EGMA were drawn
from extensive research on early mathematics learning and assessment and were
constructed by a panel of experts on mathematics education and cognition. The
conceptual framework for mathematical development is grounded in extensive
research that has been conducted over the past 60 years.™ To develop the EGMA
protocol, developers systematically sampled early numeracy skills, particularly those
underlying number sense. These abilities and skills are key in the progression toward
the ability to solve more advanced problems and the acquisition of more advanced
mathematics skills.™

2.3.3 What EGMA Measures

A number of criteria were defined for subtasks to be included in the EGMA
instrument, to support the goal of providing stakeholders, such as ministries of
education, aid agencies, and local education officials, with the information essential to
making informed changes in teacher education and support, curriculum development,
and implementation. The subtask criteria are as follows:

e They represent skills that developing country and developed country
curricula have determined should be acquired in early grades;

e They reflect those skills that are most predictive of future performance,
according to available research and scientific advice;

e They represent a progression of skills that lead toward proficiency in
mathematics;

e They target both conceptual and computational skills; and

® E.g., A. J. Baroody, M.-L. Lai, & K. S. Mix, (2006). The development of number and operation sense
in early childhood. In O. Saracho & B. Spodek (Eds.), Handbook of research on the education of
young children (pp. 187—-221). Mahwah, NJ: Erlbaum; D. J. Chard, B. Clarke, S. Baker, J. Otterstedt,
D. Braun, &

R. Katz, (2005). Using measures of number sense to screen for difficulties in mathematics:
Preliminary findings. Assessment for Effective Intervention, 30(2), 3-14; and D. Clements & J.
Samara, (2007). Early Childhood mathematics learning. In F.K. Lester, Jr. (Ed.), Second handbook on
mathematics teaching and learning (pp.461-555). Charlotte, NC: Information Age.

16 E.g., Baroody, et al., (2006); Clements & Samara (2007); and A. Foegen, C. Jiban, & S. Deno,
(2007). Progress monitoring measures in mathematics: A review of literature. The Journal of Special
Education, 41(2), 121-139.
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e They represent skills and tasks that can be improved through instruction.

EGMA is an individually administered oral test that allows for the targeted skills to be
assessed without being confounded by problems with language or writing that might
otherwise impede performance. By administering the test orally, administrators can
better ensure that students understand instructions provided in the dialect of the
Arabic language that they know.

2.3.4 The EGMA Instrument for Jordan

The EGMA designed for Jordan consisted of eight subtasks (sections).

All items on the assessment were presented orally to students in the dialect of Arabic
they would best understand and all items were arranged in order of increasing
difficulty for all subtasks. The assessment items included the following:

1. Number identification assessed students’ knowledge and ability to identify
written number symbols. Here, students orally identified printed number
symbols presented in a grid, and students were asked to identify as many
numbers as they could in 30 seconds, with their score being converted to give
a per-minute rate. This subtask consisted of 20 one- to three-digit numbers
arranged in order of increasing difficulty. Two scores were generated for this
subtask: (1) the number of correct responses made per minute and (2) the
percentage of correct responses for the items attempted in the time allocated.

2. Quantity discrimination assessed the students’ ability to make judgments
about differences in numbers by comparing quantities. Quantity discrimination
in the early grades is a critical link to effective and efficient problem-solving
strategies. In the Jordanian EGMA, students were asked to compare single and
double digit numbers. Students were presented with items that each contained
two numbers. Students were then asked to identify the larger number in each
item (e.g., “Which one is bigger?”’). The used number pairs ranged from a pair
of single-digit numbers, to five pairs of two-digit numbers, and four pairs of
three-digit numbers. For all items, the discriminating digits in the pairs were
varied to ensure that the student understood place value, e.g., 48 versus 58,
and 67 versus 65. This subtask consisted of 10 items, and students were given
a one-minute timeframe to identify as many as they possibly could of the
larger number in each pair of numbers. Two scores were generated for this
subtask: (1) the number of correct responses made per minute and (2) the
percentage of correct responses for the items attempted in the time allocated.

3. Missing number (number patterns) assessed students’ ability to discern and
complete number patterns. Each item in this subtask consisted of four
placeholders with numbers in a sequence and one placeholder blank for a next
or missing number. The student was asked to determine and name the missing
number. Used numbers ranged from single-digit to three-digit numbers
(maximum 550). The patterns that were used included counting forward and
backward by ones, by fives, by tens, and by twos. This subtask consisted of 10
items, and students were given a one-minute timeframe to determine as many
as they possibly could of the missing numbers needed to complete the
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patterns/sequences. Two scores were generated for this subtask: (1) the
number of correct responses made per minute and (2) the percentage of correct
responses for the items attempted in the time allocated.

4. Addition and subtraction (level 1) assessed students’ procedural knowledge
and fluency in the basic operations of addition and subtraction. In the
assessment, addition and subtraction were assessed in separate tasks. In both
of the tasks, children were presented with two-number addition/subtraction
items, with sums/differences below 20, and asked to solve them mentally (if
students used their fingers they were not stopped from doing so). The addition
problems ranged from the addition of two single-digit numbers with sums less
than 10, to the addition of two single-digit numbers with sums equal to 10, to
the addition of a single-digit number to a double-digit number with a sum less
than 20, and to the addition of two single-digit numbers with sums greater than
10 (i.e., involving bridging the 10). The subtraction problems ranged from the
subtraction of a single-digit number from a single-digit number, to the
subtraction of a single-digit number from 10, to the subtraction of a single-
digit number from a double-digit number with a difference greater than 10
(i.e., requiring no bridging of the 10), and to the subtraction of a single-digit
number from a double-digit number resulting in a single digit number (i.e.,
involving bridging the 10). Each of the level 1 addition and subtraction
subtasks consisted of 20 items, and students were asked to solve as many
problems as they possibly could in 30 seconds, with their score being
converted to give a per-minute rate. Two scores were generated for the level 1
addition and subtraction subtasks: (1) the number of correct responses made
per minute and (2) the percentage of correct responses for the items attempted
in the time allocated. Students who were able to correctly answer one or more
addition or subtraction problems were given the opportunity to attempt the
level 2 subtasks.

5. Addition and subtraction (level 2) assessed students’ more conceptual
understanding of addition and subtraction, as well as their ability to apply the
procedural knowledge assessed in the two level 1 subtasks. In the assessment,
addition and subtraction were assessed in separate tasks. For these subtasks,
children were presented with two-number addition/subtraction items and asked
to solve them. The assessor offered paper and pencil to the students, who were
told that they were allowed to use these aids if they wished, but that they did
not have to use them if they did not want or need to do so (if students used
their fingers or drew lines to solve the problem, they were encouraged to use
another method if they could). The addition problems ranged from the addition
of a single-digit number to a double-digit number with a sum less than 20, to
the addition of a single-digit number to a double-digit number with a sum
greater than 20 (i.e., involving bridging of a 10), to the addition of two double-
digit numbers with a sum less than 100 that did not require bridging a 10, and
to the addition of two double-digit numbers with a sum less than 100 that
required bridging of a 10. The subtraction problems ranged from the
subtraction of a single-digit number from a double-digit number less than 20
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without bridging, to the subtraction of a single-digit number from a double-
digit number less than 20 and involving bridging, to the subtraction of a
double-digit number from a double-digit number that required no bridging,
and to the subtraction of a double-digit number from a double-digit number
involving bridging the 10. Each subtask consisted of five items arranged in
order of increasing difficulty, and students were asked to solve as many
addition problems as they possibly could in a one-minute timeframe. Two
scores were generated for each subtask: (1) the number of correct responses
made per minute and (2) the percentage of correct responses for the items
attempted in the time allocated.

6. Word problems assessed student’s ability to interpret a situation (presented to
them in words), make a plan, and solve the problem. Because the focus was on
assessing the student’s ability to interpret a situation, make a plan, and solve a
problem, the numerical values involved in the problem were deliberately
small, to allow for the targeted skills to be assessed without being confounded
by problems with calculation skills that might otherwise impede performance.
The situations used were designed to provoke different mathematical
solutions. For this subtask, children were asked to solve the problems using
any strategy that they wished, including the use of paper and pencil and/or
counters supplied by the assessor. This subtask consisted of three items, and
no time limit was set for the solution of the problems, although students were
encouraged to move on to the next problem if they were making no progress
on an item after 1 minute. One score was generated for this subtask: the
percentage of correct responses for the items attempted.

In the Jordanian EGMA instrument, the word-problem subtask was only included
after the pilot study had been conducted. The results of the pilot study suggested that
the number identification subtask was not sufficiently demanding to discriminate
between the ranges of participating students. Although it was decided not to omit the
number identification subtask in case the study sample proved to be more diverse than
the pilot sample, it was decided to include the word-problem subtask to access
information about the ability of students in Jordan to interpret a situation, make a
plan, and solve the problem

All subtasks (with the exception of the word-problem subtask) were timed to manage
test length and to enable the research team to examine both automaticity (fluency)
(measured in number of correct items per minute) and accuracy (measured in
percentage correct out of number attempted). For the number discrimination and
missing number subtasks, the students completed two practice items before
attempting the actual items, to ensure that they understood the respective tasks before
being asked to answer the problems.

2.4 OQOverview of SSME

The SSME is an instrument that yields a multifaceted picture of school management
practice. Management data collected by the SSME include pedagogical approach;
time on task; interactions among students, teachers, administrators, district officials,
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and parents; record keeping; discipline; availability and condition of school
infrastructure; availability of pedagogical materials; and safety. Data are collected via
direct classroom and school observation; student assessments; and interviews with
students, teachers, and principals. By collecting information on only the most crucial
school effectiveness factors, and by applying innovative and simple data-collection
methodologies, the SSME is able to produce a rich data set at low cost. The SSME is
designed such that a single assessor can assess a school in just one day. The resulting
data are designed to let school, district, provincial, or national administrators or
donors learn what is going on in their schools and classrooms and to help answer the
question, "Why is it that some schools succeed while others do not?"

Building on the framework for the analysis of effective schools described in the
effective schools literature,'” the SSME collects information on (1) basic school
inputs such as school infrastructure, pedagogical materials, teacher and School
Principal characteristics, student characteristics, and parental and community
involvement; (2) classroom teaching and learning processes, including use of
material, instructional content, student-teacher interaction, time on-task, assessment
techniques, and administrative oversight; and (3) learning outcomes data, via the
application of abbreviated portions of two other instruments: EGRA and EGMA (see
Sections 2.2 and 2.3). These brief but thorough oral assessments that are administered
individually to randomly selected students add to the information about school
management effectiveness by accurately evaluating students’ knowledge of
foundational reading and math skills.

The SSME is administered during one school day by a four-person team. Each of the
components of the SSME is designed to supply information from a different
perspective. The SSME design aims to balance the need to include a broad mix of
variables—in order that potentially impactful characteristics can be identified—with
the competing need to create a tool that is as undisruptive to the school day as
possible. When combined as a whole, these instruments produce a multifaceted and
comprehensive picture of a school’s learning environment, and when the results from
multiple schools in a region are compared, it becomes possible to account for
differences in school performance. Following is a listing of the SSME components
(see Annex A for further descriptions):

1. School Principal Questionnaire — administered to the Principal in each school
visited:;

2. Teacher Questionnaire — administered to the two teachers whose students are
selected for assessment;

3. Student Questionnaire — administered to each student randomly selected for
assessment;

" This framework for the analysis of school effectiveness is based on research reported by H. Craig &
W. Heneveld, (1996). Schools count: World Bank project designs and the quality of primary education
in sub-Saharan Africa. World Bank Technical Paper Number 303 (Africa Technical Department
Series). Washington DC: World Bank; and J. Carasco, C. Munene, D. Kasente, & M. Odada, (1996).
Factors affecting school effectiveness in Uganda: A Baseline study. Kampala: Uganda National
Examination Board.
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4. Mini-EGRA and Mini-EGMA - administered to a random sample of students
in grade 2 and grade 3 (see Sections 2.2 and 2.3);

School Observation — administered at each school visited;
Classroom Inventory — administered in each of the two sampled classes;

7. Classroom Observation (reading) — administered during the reading lesson in
the lower grade classroom (grade 2 in the case of Jordan); and

8. Classroom Observation (mathematics) — administered during the mathematics
lesson in the lower grade classroom (grade 2).

A final instrument employed in this study is a tool called the Quality of Instruction
Scale (QIS) (see Annex B, SSME Instruments). This tool was developed by education
experts at RTI and is designed to be used as a complement to the SSME classroom
observation instrument. Although the classroom observation collects quantitative data,
such as noting what teaching materials or instructional content a teacher is using
during a lesson, it does not provide insight into the quality of the teaching that is
being observed. Thus, we might learn from the classroom observation instrument that
a teacher spends the majority of the lesson time focused on the whole class, while
using a combination of the blackboard and a textbook to teach subtraction. However,
this instrument does not tell us anything about how well the teacher is conveying
instructional content to the students. To gain a better understanding of students’
performance in school, it is important to learn as much as possible about what is
happening in the classroom. This includes learning what is being taught, what
resources are being used, how time is being spent during lessons, how students are
behaving, and how well or poorly teachers are teaching. In certain country contexts,
the QIS can be applied by an education expert in a few schools, and the information
from these observations can help to provide more detail about what is happening in
the classroom.

The QIS contains a series of qualitative categories, having to do with, for example,
how teachers use the lesson cycle, monitor students’ understanding, ask questions,
and maintain student engagement. While sitting in a reading or math lesson, the
quality observer then selects one of four descriptions per category, whichever best
describes the teacher’s behavior. The four options range from describing low quality
teaching to high quality teaching. Because the QIS collects qualitative information
that is naturally subjective in nature, only an education expert, who has a good
understanding of teaching methods as well as of the local education system, should be
tasked with applying the instrument, for example, a professor from a local university
education department or a retired senior MOE official. Additionally, the QIS is not
designed to be applied in the entire sample of schools receiving the SSME, and the
information gathered with the QIS cannot be subjected to statistical analysis, both
because of its subjective/qualitative nature and the small sample size. In Jordan, the
QIS was applied in five schools, and the quality observer witnessed a reading and a
math lesson in each school. The quality observer then submitted scores for each
lesson in each school and was interviewed by RTI staff about the observations. Where
applicable in this report, therefore, qualitative information gained from the QIS is
used to add depth to our findings.
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2.5 Instrument Development Process for Jordan: EGRA,
EGMA, and SSME

The EGRA, EGMA, and SSME tools are always carefully tailored to the appropriate
country or region, rather than existing tools simply being translated into the language
selected for the implementation. In the case of Jordan, the content for the EGRA
subtasks, in particular, was developed to ensure that the material presented to students
was suitable for the requirements of the Jordanian curriculum.

Twenty-four staff from the Ministry of Education participated in a one-week
instrument development and adaptation workshop that began on February 19, 2012.
The group included school teachers and directors, education inspectors/supervisors,
reading and mathematics curriculum experts, senior officials from the Ministry, and
three professors from the University of Jordan. The goal of the workshop was to
create reading and mathematics assessment tools that reflected the Jordanian school
curriculum and measured skills that were relevant to the acquisition of reading in
Avrabic.

Similarly, the SSME instrument was streamlined to include items that were of interest
to the participants and were adapted to the conditions of school management
applicable for the entire country.

Each instrument was pretested in 10 schools within the region of Amman. (These
schools were not included in the sample used for final assessment.) The SSME
instrument was then reviewed in light of the pretesting experience, any phrasing of
questions that led to misunderstandings was clarified, and problematic questions were
removed or modified. The EGRA and EGMA assessments were then put through
rigorous item-level psychometric analyses (using the Rasch model), which helped to
identify items that were too difficult or easy, as well as items that were redundant.

For EGRA, two reading passages and two listening passages were pretested, each
slightly different from the other, and one of each was selected to be included in the
final assessment. Based on the Rasch analysis, which provided information about
which version was most appropriate for the students being assessed, it was decided to
use Version 1 of the Reading Comprehension task and remove Version 2, and to use
Version 2 of the Listening Comprehension task, and remove Version 1.

For EGMA, the Rasch analysis of the pilot data revealed that Task 1 (Number
Identification) exhibited a significant ceiling effect, while the other tasks all
performed within acceptable limits in terms of the Cronbach’s Alpha, the mean
targeting, and any possible floor and ceiling effects. Despite exhibiting a ceiling
effect, however, it was decided to retain Task 1 in case it was found that in the rural
schools there was a need for this task.

Any anomalies observed could be explained by the test structure, the nature of the set
of pilot schools, the small data set, and the timing restrictions.

In light of the above analysis and taking into account also the desire of the Ministry
officials and other participants in the adaptation workshop to include some word
problems if the pilot study showed that the lower level skills being tested by the pilot

EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan 27



version of EGMA showed a ceiling effect, it was decided to include a word problem
task into the study

2.6 Sample
2.6.1 The Population and Sample

The population for the Jordan EGRA-EGMA-SSME study includes all grade 2 and
grade 3students who are currently attending the 2011-2012 Jordan academic school
year. To obtain a random sample of grade 2 and grade 3 students, a three-stage sample
was implemented by selecting: schools, classrooms, and then students.

The random sample of schools was selected from the Education Management
Information Systems (EMIS) list of primary schools. Schools were stratified by region
(north, middle, and south) and school-gender (all-boys, all-girls, and mixed) schools
to form nine different strata. Schools where then selected proportionally to the
combined grade 2 and grade 3 enrollments as reported by the EMIS. Table 1 provides
the population and sample count of schools and the expected grade 2 and grade 3
enrollments. To account for non-proportional sampling of schools, sample weights
were created and applied to all analyses to guarantee that the sample properly
represents the population of interest (see Annex C). For each school, the Principal (or
the assistant Principal, if the Principal was not available) was automatically chosen to
complete the School Observation Questionnaire as well as the School Principal
Questionnaire.
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Table 1.

School: Population and sample counts of Jordan primary schools
and grades 2 and 3 enrolment counts within the schools

Sampled schools
School stratification Population* counts counts
Grades 2 Grades 2

School and 3 and 3
Region gender Schools | enrollment | Schools | enrollment
Middle All boys 157 17,590 16 3,020
Middle All girls 133 16,713 15 2,627
Middle Mixed 512 61,906 23 4,484
North All boys 178 12,227 15 1,531
North All girls 143 11,746 15 1,535
North Mixed 541 33,084 20 2,140
South All boys 13 1,123 11 1,123
South All girls 22 1,674 14 1,471
South Mixed 335 19,508 27 2,560
Total 2,034 175,571 156 20,491

*Population counts are based on the 2011 EMIS list of all primary schools containing
at least one grade 2 student and one grade 3 student.

Within each selected school, all grade 2 classrooms were listed® and one grade 2
classroom was randomly selected with equal probability. The same process was
followed for the grade 3 classrooms. For each selected classroom, the assessor
completed the Classroom Inventory Instrument and the classroom’s teacher was
automatically chosen to complete the Teacher Instrument. For the grade 2 classrooms
only, the assessor also completed the Reading Classroom Observation Instrument and
the Math Classroom Observation Instrument.

Within each selected classroom, 10 students were selected at random with equal
probability. If a classroom contained less than 10 students, then all of the students in
that classroom were automatically selected and assessed. Each student completed the
SSME Student Questionnaire, EGRA Instrument, and EGMA Instrument. The final
sample count of schools, School Principals, teachers, and students is presented in
Table 2. See Annex C for more explanation of how the sample is representative of the
population. Table 3 provides the final counts of the completed EGRA, EGMA, and
SSME instruments.

'8 |f a school had shifts, the list of all grade 2 and grade 3 classrooms was made for the shift that was
in session at the time assessors arrived at the school.
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Table 2. Final sample counts of assessed items

Iltems sample/Assessed Grade 2 Grade 3 Total
Schools - - 156
School Principals - - 156
Teachers 154 152 306
Students 1,529 1,534 3,063

Table 3. Final count of the completed EGRA-EGMA-SSME assessments

Instruments Assessed Level Total
Schools School 156
School Principals School 156
Teacher Instrument Teacher/Class 306
Classroom Inventory Teacher/Class 306

Teacher/Class

Reading Classroom Observation (grade 2 only) 151

Teacher/Class

Math Classroom Observation (grade 2 only) 152
Student Instrument Student 3,063
EGRA Student 3,063
EGMA Student 3,063

2.6.2 Data Processing

Information in each data set of the EGRA-EGMA-SSME study was checked for
consistent responses. Checks were conducted both within each data set and among
datasets, and inconsistent responses were edited only if it was clear which
inconsistency was incorrect. Because of the high response rate, data were not
imputed. To account for the non-proportional sampling, each selected item was
weighted based on the sampling methodology. The final student weights were scaled
to the population by Region-School Gender-Student Gender.
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2.7 Limitations of the Study

One limitation of the present study involves the wealth index, which is derived from a
series of questions in the SSME student interview questionnaire. To understand the
extent to which socioeconomic status (SES) may impact student performance, the
questionnaire includes a list of assets, and students are asked whether or not their
family owns each item. For each country where the SSME is administered, this list of
assets is discussed and modified at the instrument adaptation workshop to ensure that
it can serve as an accurate proxy for the range of wealth in the country. The range of
student responses is then divided into four income quartiles, with a score of 1
indicating the lowest level of wealth and a score of 4 indicating the highest. In the
case of Jordan, data analysis of the wealth index revealed a large ceiling effect, which
means that among students listed in the 4th income quartile, there was little variation
across students because the majority reported that their family owns each of the assets
that are linked to wealth. Thus, it would have been prudent to ensure a wider range of
listed assets.

Another limitation stems from the SSME classroom observation instrument. Given
some apparent contradictions in the categories of student action and teacher action
and focus, it will be necessary, going forward in future studies, to revise the
instrument and/or the protocol to increase the consistency of its application.

3. EGRA and EGMA Findings

3.1 Summary of EGRA and EGMA Scores

As a first step, data for EGRA and EGMA were analyzed separately. The analyses
provided average scores for each subtask for the assessed grade 2 and grade 3
students, as well as provided a more detailed study of the pattern of incorrect
response, when relevant. The data analyses yielded a description of the early grade
students’ reading and mathematics skills in Jordan

As a second step, EGRA and EGMA scores were analyzed in relation to the SSME
information that was collected in the schools. RTI researchers carried out validity and
reliability tests of the EGRA and EGMA. Cronbach’s alpha values for both indicated
that the instruments showed good internal consistency on average (a = 0.86 for EGRA
and 0.90 for EGMA). Statistics such as these can show how well a set of variables
measures an underlying construct, and in the present study, they suggest that the
different subtasks of the Jordan EGRA and EGMA all contributed to measuring early
grade students’ reading and mathematics knowledge.

3.1.1 EGRA Results
Summary of EGRA Scores

This section presents summary statistics for all subtasks of the EGRA in Jordan.
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Although students in grades 2 and 3 showed comparable performance in their
knowledge of letter sounds, students in grade 3 performed better than those in grade 2
on the measures of word reading (decoding invented words and oral reading fluency)
and in their comprehension of written and oral passages. Although boys and girls in
Jordan tended to show comparable listening comprehension skills and knowledge of
letter sounds, girls showed stronger performance than boys in decoding invented
words, oral reading fluency, and reading comprehension.

Table 4 below reveals that early reading
skills were low across all the EGRA
measures. Few students could read with
sufficient fluency to enable them to
comprehend the text. Further, students had
limited prereading skills. Students in
grades 2 and 3 could identify the sounds
associated with 27 letters on average in one
minute. Students’ limited mastery of the
letter sounds contributed to very low
scores in invented word decoding and oral
reading fluency. More specifically,
students in grade 2 read an average of 4.4
invented words and 15.2 real words per
minute, whereas students in grade 3 read
7.0 invented words per minute and 23.7
words of the passage in one minute. Not
unexpectedly, then, students’ reading comprehension scores were low, with 2.0
correct answers in grade 2 and 2.9 in grade 3. Students showed comparable listening
comprehension performance, with an average score of 2.2 correct answers in grade 2,
and 2.9 in grade 3.

Table 4. Summary of EGRA average scores, by grade
Percentage
of students
with zero Grade 2 Grade 3 Overall
Subtask scores average average average
Letter sound knowledge (clspm) 24.1% 26.5 26.3 26.4
Invented word decoding 47 1% a4 70 5.7
(cnonwpm)
Oral reading fluency (cwpm) 20.2% 15.2 23.7 194
Reading comprehension (max. 6) 24.4% 2.0 2.9 25
Listening comprehension (max 6) 11.8% 2.2 29 2.5

Note: clpm = correct letters per minute; cwpm = correct words per minute
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Table 5 shows average EGRA scores separated by gender. For almost every subtask,
in both grades, girls outperformed boys. This difference in performance is most
striking on the oral reading fluency subtask, where girls were able to read about 4
more words per minute than boys in grade 2 and about 9 more words in grade 3.

Table 5. Summary of EGRA average scores, by student gender and grade
Subtask Grade 2 boys Grade 2 girls | Grade 3 boys Grade 3 girls

Letter sound knowledge 26.0 27.0 25.8 26.7

(clpm)

Invented word decoding 4.0 4.8 6.0 7.8

(cnonwpm)

Oral reading fluency (cwpm) 135 16.8 19.0 27.7

Reading comprehension 1.7 2.3 25 3.2

(max. 6)

Listening comprehension 2.2 2.1 2.7 3.0

(max 6)

Table 6 presents student performance scores by school gender. Significance is
indicated by the asterisk (*). With the exception of the correct letter sounds per
minute, students at all-girl schools tended to perform better on the EGRA subtasks.
The differences in means of the invented word, the ORF, and the reading

comprehension subtasks are statistically significant.

Table 6. Summary of EGRA average scores, by school gender
All All Mixed
Subtask boys girls | gender
Letter sound knowledge (clpm) 25.7 25.2 26.7
Invented word decoding (chnonwpm) * 4.9 7 5.7
Oral reading fluency (cwpm) *** 15.2 235 19.7
Reading comprehension (max 6) *** 2.1 2.9 25
Listening comprehension (max 6) 2.4 2.7 25

* indicates the difference in means is significant at the .05 level.

** indicates the difference in means is significant at the .01 level.

*** indicates the difference in means is significant at the .001 level.

As is highlighted in Table 7, there are regional differences in performance, but these
differences are only statistically significant for the invented word subtask and the

listening comprehension subtask.
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Table 7. Summary of EGRA average scores, by region

Subtask North | Middle | South
Letter sound knowledge (clpm) 24.7 26.9 28.5
Invented word decoding (cnonwpm) ** 7.1 4.6 6.6
Oral reading fluency (cwpm) 20.7 18.6 19.3
Reading comprehension (max 6) 25 2.5 2.3
Listening comprehension (max 6) * 23 2.6 25

* indicates the difference in means is significant at the .05 level.
** indicates the difference in means is significant at the .01 level.

*** indicates the difference in means is significant at the .001 level.

There were even fewer differences in performance between students living in urban
settings versus those living in rural settings. As can be seen in Table 8, the only
statistically significant difference was a weak correlation on the listening
comprehension subtask.

Table 8. Summary of EGRA average scores, by urban/rural
Subtask Urban Rural
Letter sound knowledge (clpm)
19.8 18.5
Invented word decoding (cnonwpm)
26.6 26.0
Oral reading fluency (cwpm
9 y (cwpm) 6.0 59
Reading comprehension (max 6
g P ( ) 2.6 2.3
Listening comprehension (max 6)*
9 P ( ) 2.6 2.3

* indicates the difference in means is significant at the .05 level.
** indicates the difference in means is significant at the .01 level.

*** indicates the difference in means is significant at the .001 level.

Please note that examining students’ performance without considering zero scores
may not provide a clear picture of the reading achievement of students who do learn
to read. Zero scores can depress the overall average, and examination of Figure 1
suggests that the large number of zero scores likely had this effect. Nearly half (49%)
of the students in grade 2 were unable to read a single invented word, and 21% of the
students in grade 2 could not read a single word from the oral reading passage.
Similarly, 45% of the students in grade 3 could not read a single invented word, and
20% of grade 3 students could not read a single word from the passage. Answering
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reading comprehension questions was also problematic for 27% of the grade 2
students and almost 22% of the students in grade 3.

Figure 1. Percentage of EGRA zero scores in grades 2 and 3
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Because a large number of students received a zero score on EGRA subtasks, an
analysis of averages of those who were able to identify letters or words is pertinent.
Excluding zero scores may produce a clearer picture of the reading performance of
students who can complete the tasks, as the zero scores may lead to underestimates of
the reading and comprehension skills of these students. Table 9 presents the mean
scores for students who were able to successfully complete at least one item on each

of the EGRA subtasks.
Table 9. Summary of EGRA average scores with zero scores excluded
Subtask Grade 2 average Grade 3 average Overall average
Letter sound knowledge (clpm) 335 36.2 34.8
Invented word decoding (cnonwpm) 8.7 12.8 10.8
Oral reading fluency (cwpm) 19.2 29.5 24.3
Reading comprehension (max. 6) 2.8 3.7 3.3
Listening comprehension (max. 6) 2.6 3.1 29

Note: clpm = correct letters per minute; cwpm = correct words per minute

As can be seen, the differences in EGRA scores are very informative once zero scores
are removed. Students’ letter sound knowledge scores increased from 26.4 (Table 4)
to 34.8 (Table 9) when considering only those who could produce the sound of at least
one letter. Those who were able to read at least one word were reading lists of
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invented words at close to 11 cnonwpm, and a passage of text at a rate of 24.3 cwpm.
By excluding zero scores, students’ reading comprehension scores showed modest
increases, from almost 2.5 (Table 4) correct answers to 3.3 questions (Table 9)
answered correctly. In contrast, removing the zero scores had little effect on students’
listening comprehension scores, because they increased by less than half a point (from
2.5 t0 2.9) when zero scores were excluded.

Another way to analyze EGRA scores is to compare the results to the number of items
attempted on the subtask, which allows for an examination of accuracy. Fluency
scores alone do not shed light on whether a student obtaining a relatively low score
simply attempted the items at a slower pace, but responded correctly; or answered
rapidly, but had many incorrect answers. Thus, comparing scores to the number of
items attempted on the subtask provides further insight into students’ mastery of early
reading skills. Table 10 presents the average score of the student population, the
average number of items attempted for the subtasks, and the average percentage of
correct attempts.

Table 10. Summary of EGRA scores compared to the number of items

attempted, zero scores included

Average
number Percentage
Subtask Average score attempted correct

Letter sound knowledge (clpm) 26.4 61.1 26.5%
Invented word decoding
(cnonwpm) 5.7 34.3 11.5%
Oral reading fluency (cwpm) 194 34.9 35.2%
Reading comprehension (max. 6) 25 3.0 41.2%
Listening comprehension (max. 6) 2.5 4.5 42.0%

Note: clpm = correct letters per minute; cwpm = correct words per minute

Table 10 shows that students had limited accuracy in their responses on most of the
EGRA subtasks. However, students were most successful at answering
comprehension questions about passages they had read or heard. Students accurately
answered 41.2% of the reading comprehension questions that they attempted. In
contrast, students successfully answered a little less than half (42%) of the listening
comprehension questions that they attempted. Overall, students were less skillful in
their interactions with print. Students accurately read 19.4 of the 34.9 words they
attempted in the passage. Students struggled to a greater extent with the two tasks that
have limited contextual support (letter sounds and invented words). They successfully
identified 26.5% (26.4 correct of the 61.1 attempted) of the letter sounds they
attempted, and decoded 11.5% (5.7 correct of the 34.3 attempted) of the invented
words they attempted. This shows that for students, the challenge is most likely the
ability to recognize the sounds associated with each letter, to decode unfamiliar
words, and to recognize known words, rather than the speed in doing so.
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Once again, because most students received scores of zero on at least some of the
EGRA subtasks, we compared the accuracy on each of the subtasks to the number of
items attempted on those subtasks after excluding zero scores. Table 11 presents the
average scores for students who were able to provide at least one correct response on
the EGRA subtasks.

Table 11.  Summary of EGRA scores compared to the number of items
attempted, zero scores excluded

Average number Percentage
Subtask Average score attempted correct
Letter sound knowledge (clpm) 34.8 48.7 34.9%
Invented word decoding (cnonwpm) 10.8 20.6 21.7%
Oral reading fluency (cwpm) 24.3 31.6 44.1%
Reading comprehension (max. 6) 3.3 3.9 54.5%
Listening comprehension (max. 6) 2.9 4.7 47.6%

Note: clpm = correct letters per minute; cwpm = correct words per minute

As can be seen, after zero scores are excluded, students showed improved patterns of
accuracy on the items that they had attempted on each of the EGRA subtasks. Indeed,
by excluding zero scores, students who could read at least one word in a passage were
accurate in 44.1% (Table 11) of the words they attempted (in comparison to 35.2%
accuracy when all students were included [Table 10]). The marked increase seen by
excluding zero scores, coupled with the low number of words attempted (31.6 words
on average), suggests that students have a limited mastery of basic decoding skills that
require them to rely on memorization and recognition of known words as their
primary strategy for reading. Finally, the removal of zero scores led to some change in
students’ comprehension scores, with students being successful at answering between
47.6% (listening) and 54.5% (reading) of the comprehension questions they
attempted.

Subtask Analysis

In the section that follows, each subtask is presented with a look at the proportion of
students who scored zero and the comparisons between groups.

Letter Sound Knowledge

In the most basic subtask, letter-sound knowledge, students were presented with a
chart that contained 100 random letters. They were asked to generate the sounds
associated with as many of these letters as they possibly could within one minute.
Letter sound knowledge, or the alphabetic principle, is considered a prerequisite skill
for beginning reading and has been found to be a strong predictor of reading growth
in abjads, or consonant-based alphabets, such as Arabic. Scores for this subtask were
the number of letter sounds the student could correctly generate within one minute
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(correct letter sounds per minute [clspm]). Figure 2 presents grade 2 and grade 3
students’ fluency in identifying letters. Among the grade 2 students, 8% of the
students correctly identified between 1 and 10 letters in one minute, and 44%
correctly identified over 30 letter sounds in one minute. A similar pattern was seen
with grade 3 students, with 5% identifying between 1 and 10 correct letter sounds in
one minute, and 45% of the students naming more than 30 correct letter sounds in one
minute.

As can be seen, a higher percentage of grade 3 students were unable to correctly
pronounce a single letter sound than in grade 2. The Jordanian primary school
curriculum dictates instruction about letter sounds in the grade 1 lesson plans, and this
is in the context of reading whole words. The grade 2 and grade 3 lesson plans appear
to assume that students are already literate and able to read texts. Thus, one possible
explanation for the higher percentage of zero scores in grade 3 is that more time had
passed since students received specific instruction or practice in letter sounds, and
they had forgotten them.

Figure 2. Percentage of students identifying 0, 1-10, 11-20, 21-30, and >30

correct letter sounds per minute (clspm) in grades 2 and 3
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Invented Word Decoding
In the invented word subtask, students were presented with a chart containing 50
invented words with diacritics and were asked to pronounce as many of the words as
they possibly could within one minute. Skill in reading invented words may be
considered a purer measure of decoding than using real words, because students
cannot recognize the words by sight. Although this subtask would not assess students’
recognition of words that have been taught to them, decoding is considered a self-
teaching skill that enables students to read new and unfamiliar words independently.
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Scores for this subtask were the number of words the student could correctly read
within one minute (correct non-words per minute [cnonwpm]). The results
summarized in Figure 3 show that reading invented words is considerably more
difficult than reading passages containing familiar words. Indeed, almost half of
students in grade 2 and 45% of grade 3students were unable to decode a single
invented word. Students who could read at least one invented word showed limited
success in doing so. Further, 35% of the grade 2 students and 25% of the grade 3
students decoded fewer than 11 invented words in one minute. Overall, students were
successful in decoding 12% of the unfamiliar words that they attempted. Thus, these
findings, combined with those from the letter-sound knowledge subtask, suggest that
students need greater instruction in the sounds associated with the letters and
diacritics and in applying strategies for decoding new words.

Figure 3. Percentage of students reading 0, 1-10, 11-20, and >20 invented

words per minute in grades 2 and 3
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Oral Reading Fluency

In the oral reading fluency subtask, students were asked to read a narrative passage of
local relevance within one minute. Oral reading fluency may be considered an
important index of reading competence, as it measures the skill and speed with which
students translate letters into sounds, decode unfamiliar words, recognize known
words, and simultaneously make sense of the text’s meaning. Weakness in any one of
these processes can slow or disrupt students’ reading fluency. The score for this
subtask was the number of words from the passage that students could correctly read
in one minute (cwpm). Figure 4 shows that 22% of the students in grade 2 and 20%
of their peers in grade 3 could not read a single word.

Recall from Table 4 that the average oral reading fluency, including the zero scores,
was 15.2 cwpm in grade 2 and 23.7 cwpm in grade 3. Among students who could read
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at least one word (see Table 9), students in grade 2 read on average 19.2 cwpm, and
students in grade 3 read 29.5 cwpm.

The Jordanian curriculum states that in grade 2, students should be reading texts of
70-120 words, and in grade 3, texts of 120-170 words. Even in grade 1, students are
expected to be able to read texts of 13-30 words by the end of the school year. The
texts students read are typically followed by comprehension questions. Although the
curriculum standards do not specify levels of fluency expressed in units of time, such
as words read per minute, the EGRA oral reading fluency rates are less than half of
the recommended 60 cwpm required for adequate comprehension. Further, students
could correctly read half of the words they attempted.

Correlational analyses suggest that students’ weak oral reading performance may be
attributable to their limited knowledge of the letter names (with a small to moderate
correlation of r = .38) and weak decoding skills, as measured with the invented
reading subtask (with a moderate to large correlation of r = .65). Taken together, these
findings show that students’ limited mastery of the letter sounds and weak decoding
skills must be addressed to improve their oral reading fluency.

Figure 4. Percentage of students reading 0, 1-10, 11-20, 21-30, and >30

correct words per minute (ORF) in grades 2 and 3
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Reading Comprehension

After students had read their assigned passage for one minute, they were asked
questions about the story. Although a total of six questions were associated with the
story, students were asked only those questions that corresponded with the portion of
the story that they were able to read within the time limit. Questions were both literal,
requiring students to directly recall information from the story; and inferential,
requiring students to combine information from the story with their background
knowledge to derive a correct answer. Students’ reading comprehension scores were
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recorded as the number of correct responses. Overall, students had weak reading
comprehension scores, with approximately one quarter of students unable to answer a
single question (Figure 5). In grade 2, 27% of the students (Figure 5) could not
answer a single question. Among grade 2 students who could answer at least one
question, the average comprehension score was 2.8 (Table 9). Reading
comprehension was stronger among grade 3 students, as only 22% of the students
could not answer a single question (Figure 5), and students who could answer at least
one question had an average score of 3.7 (Table 9).

Figure 5. Percentage of students obtaining reading comprehension scores
of 0,1, 2, 3, and 4+ in grades 2 and 3
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Numerous large-scale studies and meta-analyses have reported robust correlations
between oral reading fluency and reading comprehension.' In other alphabetic
languages, the relationship between decoding speed and reading comprehension is
particularly strong among beginning readers because their word recognition skills still
require conscious control.? This relationship was supported by the large correlation (r

!9 See Abu-Rabia (2007); and also:

M.C. Daane, J.R. Campbell, W.S. Grigg, M. J. Goodman, & A. Oranje. (2005). Fourth-grade students
reading aloud: NAEP 2002 special study of oral reading (NCES 2006-469). U.S. Department of
Education. Institute of Education Sciences, National Center for Education Statistics. Washington, DC:
Government Printing Office.

G.S. Pinnell, J.J. Pikulski, K.K. Wixson, J.R Campbell, P.B. Gough, & A.S. Beatt. (1995). Listening to
children real aloud: Data from NAEP’s Integrated Reading Performance Record (IRPR) at grade 4
(NCES 95-726). Washington, DC: U. S. Department of Education, Office of Educational Research and
Improvement, National Center for Education Statistics.

2 W.A. Hoover & P.B. Gough. (1990). The simple view of reading. Reading and Writing: An
Interdisciplinary Journal, 2, 127-160.

EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan 41



= .84) between students’ scores in oral reading fluency and reading comprehension.
Similarly, Figure 6 illustrates the well-documented relationship between oral reading
fluency and reading comprehension. Students who could answer five of the six
comprehension questions—a comprehension rate of 83% —read 41.5 cwpm on
average, whereas those who could answer only one comprehension question correctly
read only 11.3 cwpm on average. Students who were unable to answer a single
comprehension question could read only 1.6 cwpm. These findings confirm that fluent
oral reading is a critical component for reading comprehension.

Figure 6. Average number of reading comprehension questions answered

correctly as a function of oral reading fluency scores
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Listening Comprehension

In the EGRA listening comprehension subtask, the assessor read a short narrative
story to the student, followed by six questions about that story. This was purely a
listening subtask only, because the student was not given a copy of the story to follow
along or have as reference when answering the questions. Although the listening
comprehension subtask typically assesses a range of language and skills, such as
attention, vocabulary knowledge, comprehension strategies, processing of oral
language, and generation of appropriate replies, for Jordanian students, it also
assessed their proficiency in the formal MSA, which differs from the vernacular
dialect used in their homes. Comparing students’ comprehension in these two
modalities is important, because it allows determination of whether poor reading
comprehension can be attributed to limited reading skills or to more general
difficulties in comprehending the formal MSA used in schools.
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In general, the listening comprehension subtask proved to be challenging to students
(Figure 7). Although students’ listening comprehension was stronger than their
reading comprehension scores, their overall performance was still weak. A few
students were unable to answer any listening comprehension questions, and only 9%
of the students in grade 2 and 19% of the students in grade 3 answered at least five (or
83%) of the six listening comprehension questions correctly. Curricular expectations
for grades 2 and 3 stress that reading and listening comprehension are key skills that
students should master. By grade 2, students should be able to read and also be able to
understand and answer questions about a simple 100-word text that is read to them by
their teacher. These findings emphasize the often underestimated challenge that
students who are schooled in Arabic must face: proficiency in the vernacular, home
dialect does not prepare students for the linguistic demands of the formal MSA used
in schools.

Figure 7. Percentage of students obtaining listening comprehension scores

of 0,1, 2, 3,4, and 5+ in grades 2 and 3
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The research team also examined the relationship between listening comprehension
and reading comprehension. Whereas oral reading fluency shared a large correlation
with reading comprehension (r = .84), listening comprehension’s relationship with
reading comprehension was more moderate (r = .52). Thus, it appears that in addition
to students’ decoding skills, students’ reading comprehension also reflected their
difficulties in comprehending oral stories in the formal dialect. Students would benefit
not only from instruction that would build their decoding and word recognition skills,
but also from instruction that would help them further develop their proficiency in the
MSA required for school.

Analysis of extreme scores: How did low- and high-performing students do on
EGRA subtasks?

Studying the processes involved in learning cognitive skills has resulted in valuable
insight from closely examining how successful performance is achieved. The EGRA
instrument was aimed to identify the specific domains and skills in which good
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readers excelled, to thus set the objectives and improve the performance of low-
performing students. High-achieving readers, who were able to answer at least five, or
all six, of the reading comprehension questions correctly (good-reader group), were
scrutinized in how well they performed on EGRA’s reading subtasks. The researchers
also looked closely at students with low reading capabilities (poor-reader group), to
identify discrepancies in basic reading skills that are relative to the top performers.
Poor performers were identified as those who did not read a single word correctly
from the text passage and who were unable to perform the reading comprehension
subtask (see Table 12).

Table 12. Number of observations in the sample, population size (N), mean,
and standard error for each score of the EGRA subtasks, by good

readers and poor readers

No. of
Reading observa- Standard
Scores level tions N Mean error

Good readers* 492 28327 33.2 2.0
Correct letter sounds per Poor 593 32874 14.4 1.3
minute readers**

Good readers 492 28327 12.7 0.8
Correct invented words
per minute Poor readers 593 32874 0.3 0.1

Good readers 492 28269 45.1 1.3
Oral reading fluency (text
reading) Poor readers 593 32874 0.0 0.0
Total number of correct Good readers 494 28411 5.5 0.0
answers, reading
comprehension Poor readers 593 32874 0.0 0.0
Percentage of correct Good readers 494 28411 0.9 0.0
answers out of questions
attempted, reading 593 32874 0.0 0.0
comprehension Poor readers
Total number of correct Good readers 493 28390 3.9 0.1
answers, listening
comprehension Poor readers 448 27985 1.7 0.1

*Note: Good readers = well performing readers; poor readers = poor performing readers.

The comparison of poor performing readers and good readers clearly indicates that
students who were able to understand most of the text were able to perform
substantially better on all EGRA subtasks than students who could not comprehend
the text and could not read any of the words in the short reading passage presented.
Poor readers identified the sounds of 14.4 letters per minute on average, were able to
read less than one (0.3) invented word per minute, and answered fewer than two (1.7)
of the six listening comprehension questions, on average.
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However, students with high reading comprehension skills attained average scores of
33.2 correct letter-sounds per minute, 12.7 invented words per minute, and 45.1
correct words per minute (or ORF), in addition to being able to respond to nearly all
of the listening comprehension questions correctly (5.5). Figure 5 above shows that
8% of grade 2 students and 26% of grade 3 students were good readers.

The Jordanian curriculum places an emphasis on reading for understanding in grades
2 and 3. Students at these grade levels are expected to be able to read accurately and
understand a short text (70-120-word texts in grade 2 and 120-170-word texts in
grade 3). Given that all skills assessed in EGRA subtasks play a role in students’
ability to read and understand print, scrutinizing the EGRA scores of good readers can
enlighten our understanding of the gaps in learning that remain to be closed. Good
readers’ scores can be used as benchmarks for improving reading comprehension in
all students. Results suggest that, on average, students need to increase their letter-
sounding scores of 26.4 letters per minute (Table 10). To be on the same level with a
good reader’s decoding skills, students need to more than double their invented word
reading. Oral reading fluency also needs to more than double, on average, in both
grades in order to equal a good reader’s ability (overall average ORF for all students
is 19.4 [Table 10], whereas good readers can read 45.1 cwpm). With 2.5
comprehension questions on average answered correctly in grades 2 and 3, language
comprehension is indeed an area of improvement that would need to be considered for
most students in order to foster greater reading comprehension.

How is Reading Taught in Jordan?

Students’ performance on the EGRA can be better understood in the context of how
reading instruction is provided to Jordanian students. Although the Jordanian Ministry
of Education now provides free preschool and kindergarten education in some areas,
many students begin formal elementary schooling in grade 1. The Arabic language
arts curriculum for grades 1 to 3 explicitly addresses the four essential language skills
for mastering Arabic’s formal dialect (MSA): listening, speaking, reading, and
writing.

Listening skills are promoted with texts that are 40 words in length in grade 1, or are
100 words and longer in grades 2 and 3, with students responding to the texts with
drawings (in grade 1) or written responses (in grades 2 and 3). Activities that promote
students’ skill at speaking in the formal MSA involve students orally responding to
prompts. For example, students in grade 1 may be asked to describe a picture,
whereas students in grades 2 and 3 may tell a short story or compare two situations.

Reading instruction in grade 1 tends to take a holistic approach to word recognition,
in that students learn, beginning with a sentence, then focus on words by their outline
shape, and end with students analyzing individual letters within words.?? Thus,
whereas word recognition is taught using holistic strategies, analytic strategies are
used to teach letter-sound knowledge, whereby students learn the different forms of

2 Amr, M. (2009). Dyslexia in the Arabic language: Graphical features of the Arabic text and reading
accuracy in the context of teaching reading in Jordan. Unpublished doctoral dissertation.

2 |pid.
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each letter and their associated sounds. Reading instruction in grade 2 focuses on the
recognition of longer and more complex words, yet it also expands to address basic
reading comprehension.”® In grade 3, reading instruction focuses on building students’
fluency in word recognition, supporting the holistic recognition of irregular words,
and fostering more complex reading comprehension skills.?*

Writing instruction plays an important role in supporting students’ reading skills. In
grade 1, students practice writing letters, blocks, words, and short sentences from
sight and dictation. In grades 2 and 3, writing activities promote students’ mastery of
spelling conventions, rules of the script,> grammar, and punctuation through
dictation, filling-in-the-blank activities, and unscrambling sentences. Students are also
required to write sentences and longer responses to questions and prompts, to build
their communication skills.

3.1.2 EGMA Results

Almost all subtasks indicated progression in student performance from grade 2 to
grade 3. This progression was greatest on the missing number and word problem
subtasks. The results create the general impression (see Figure 8) that the students are
more successful on those subtasks that assess more procedural knowledge: number
identification and addition and subtraction level 1. By contrast, the students
performed less well on the subtasks that involved more conceptual understanding,
namely the missing number, addition and subtraction level 2,2° and the word problem
tasks.

% bid.
** |bid.
%5 Naskh is the name of the style of Arabic script or calligraphy that is taught in schools in Jordan.

% Level 2 problems are more conceptual than level 1 problems because the student must understand
what he or she is doing (these items do not represent memorized facts) and also apply level 1 skills.
Level 2 problems are not purely conceptual, but are more conceptual than level 1, especially so for
grade 2 and grade 3 students.
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Figure 8. Students’ EGMA mean scores: Number of correct answers from
number of attempted items, by subtask and grade
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Table 13 shows the average percentage of tasks answered correctly out of the number
of items attempted for each subtask and grade. Although these results show a positive
progression from grade 2 to grade 3, a 4% increase, on average, from grade 2 to grade
3 is less than we would expect from the benefit of an additional year of schooling. At
first glance, it would appear as if the grade 3 students have not gained much during
the additional year that they have spent at school in terms of the skills assessed by
EGMA.

In general, an overall trend across subtasks is evident—students performed best on
number identification, quantity discrimination, and the more procedural level 1
addition and subtraction subtasks. The level of performance on these tasks should be
pleasing to the Ministry of Education; it is clear that the students are learning at least
basic skills and procedures and are doing well. However, students struggled with the
more conceptual subtasks: missing number, level 2 addition and subtraction, and word
problems. Although students appear to answer the more procedural level 1 addition
and subtraction items with confidence—83.6% for addition and 79.4% for subtraction
in grade 2, and 81.6% for addition and 75.9% for subtraction in grade 3. Students’
performances drop by 31% (in grade 2) and 27% (in grade 3) from addition in level 1
to addition in level 2, and by more than 47% (in grade 2) and 41% (in grade 3) from
subtraction in level 1 to subtraction in level 2.
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Table 13. Mean automaticity (fluency) scores and percentages out of items
attempted for each EGMA subtask, by grade

Grade 2 Grade 3

# Correct/ % Correct/ # Correct/ % Correct/

Subtasks minute attempted minute attempted
Number identification 32.1 88.6% 37.8 92.6%
Quantity discrimination 8.7 70.9% 10.6 77.5%
Missing number 4.8 56.6% 6.0 64.8%
Addition (level 1) 13.6 83.6% 14.6 81.6%
Addition (level 2) 2,4 52.7% 2.9 54.8%
Subtraction (level 1) 11.4 79.4% 12.1 75.9%
Subtraction (level 2) 1.3 32.0% 1.8 35.3%
Word problems 39.2% 52.2%

Also noted is a decline in automaticity/fluency (number correct/minute) as the
students move from the more procedural subtasks to the more conceptual ones, with
the missing number and subtraction level 2 all having a fluency/automaticity rate of
less than 6 correct items per minute compared with rates over and near 11 correct
items per minute on the subtasks that assess more procedural skills.

It is not enough for students to memorize mathematical facts, rules, and procedures. If
they do not understand what they are doing and are unable to apply their more
procedural knowledge (assessed in the number identification, quantity discrimination,
and addition and subtraction level 1 subtasks) to solve problems that rely on the
application of this knowledge, then their future mathematical development is at risk.

Differences by gender, region, and urban/rural

When the performance is disaggregated by gender at the national level (see Figure 9),
there is no noticeable difference in performance across the genders. This is
encouraging, as it may suggest that Jordanian girls and boys experience their
mathematics education in much the same way.
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Figure 9. Students’ EGMA mean scores: Number of correct answers from

number of attempted items, by subtask and gender
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As with the EGRA, for EGMA we also looked for differences in performance by
school gender. Table 14 shows only a weakly significant difference between types of

schools on the addition level 1 subtask.

Table 14.  Average EGMA scores, by school gender

Number Identification (cnumidpm)
Quantity Discrimination (cqcpm)
Missing number (cmissnumpm)
Addition — level 1 (caddpm1)*
Addition — level 2 (caddpm?2)
Subtraction — level 1 (csubpm1)

Subtraction — level 2 (csubpm?2)

Word Problems

34.9 36.0
10.1 9.5
5.3 55
141 15.2
2.6 2.7
11.9 12.6
1.6 1.4
13 1.3

34.7

9.5

54

13.9

2.6

11.6

1.5

1.2

* indicates the difference in means is
significant at the .05 level.

EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan

49




Regional differences in performance were found to be weakly significant on the
Addition level 1 and Subtraction level 2 subtasks, and a moderate significance was
found on the number identification subtask (see Table 15).

Table 15. Average EGMA scores, by region

Subtask North Middle | South
Number Identification (cnumidpm)** 36.9 34.6 30.6
Quantity Discrimination (cqcpm) 10.0 9.5 9.1
Missing number (cmissnumpm) 5.5 5.3 5.6
Addition — level 1 (caddpm1)* 14.9 14.0 12.0
Addition — level 2 (caddpm2) 2.8 2.4 3.1
Subtraction — level 1 (csubpm1) 12.2 11.7 10.7
Subtraction — level 2 (csubpm2)* 15 1.3 2.3
Word Problems 1.3 11 13

* indicates the difference in means is significant at the .05 level.
** indicates the difference in means is significant at the .01 level.

*** indicates the difference in means is significant at the .001 level.

As with the EGRA sub-tasks, there were no significant differences in performance
between students in urban schools and students in rural schools (see Table 16).

Table 16.  Average EGMA scores, by urban/rural

Subtask Urban Rural
Number Identification (cnumidpm) 35.5 33.6
Quantity Discrimination (cqcpm) 9.7 9.5
Missing number (cmissnumpm) 5.4 53
Addition — level 1 (caddpm1)* 145 13.3
Addition — level 2 (caddpm?2) 2.7 2.5
Subtraction — level 1 (csubpm1) 12.0 114
Subtraction — level 2 (csubpm2) 15 15
Word Problems 1.2 1.2

* indicates the difference in means is significant at the .05 level.
** indicates the difference in means is significant at the .01 level.

*** indicates the difference in means is significant at the .001 level.
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EGMA zero scores

Across the EGMA overall, some zero scores were noted on every EGMA subtask,
most markedly in the addition (level 2), subtraction (level 1 and level 2), and word
problem subtasks. Figure 10 shows the percentages of students who were not able to
respond correctly to a single item on each subtask in each grade. As with the overall
trend, a zero score trend across subtasks is evident—students had fewer zero scores on
those subtasks where they performed best, namely on number identification, quantity
discrimination, and the more procedural level 1 addition and subtraction subtasks.
However, 13% of grade 2 students were not able to answer a single addition level 1
problem correctly, and 18% were unable to answer a single subtraction level 1
problem correctly. These subtasks consist of basic (procedural) addition and
subtraction problems, such as “4 + 5 = D” and “5-2= D”. More striking, however,
is the sharp increase in zero scores on the more conceptual subtasks with 24% of
grade 2 students and 18% of grade 3 students unable to answer a single addition level
2 problem correctly, where the cognitively least demanding of these questions was
“16 + 3 =|_]”. On the subtraction level 2 subtask, 48% of grade 2 students (nearly one
half) and 36% of grade 3 students were unable to answer a single problem correctly,
where the cognitively least demanding of these questions was “19 — 3 = D”.
Similarly, in the case of the more conceptual word problem subtask, we see that a fair
percentage of the grade 2 (34%) and fair percentage of the grade 3 students (22%)
were unable to answer a single problem correctly.

Figure 10. Percentages of students with EGMA zero scores, by subtask and

grade
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M Grade 2 1% 4% 6% 13% 24% 18% 48% 34%
Grade 3 1% 3% 5% 11% 18% 15% 36% 22%
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Number identification

This number identification subtask targeted the Number identification items
students’ knowledge and identification of written

symbols. It assessed a student’s recognition and 3190 (12|30
understanding that each of the numbers is a constant, 22 | a5 | 39 | 23 | 48

with one number-word associated with it, and that the

student knows the number-word(s) associated with 9121|7487 |65

the number symbol. 108 | 245|580 | 731|989
Grade 2 students were able to correctly identify an
average of 32 numbers in one minute, while grade 3 v Iyl . [ q v

students were able to correctly identify 38 numbers in
one minute. Grade 2 students were accurate 88% of
the time (percentage correct out of attempted) and o | AV L VE | Y)Y | Q)Y
grade 3 students were accurate 93% of the time. AAd | V¥Y [oAe | Y50y oA
Slightly less than 1% of grade 2 students and slightly

EAN|YY | Y4 | €0 | VY

less than 1% of grade 3 students had zero scores on
this subtask.

Of the subtasks in the EGMA, this one was the most basic, and the results indicate
that students are able to identify numbers with both pleasing fluency and accuracy.
According to the Jordanian curriculum, students should have mastered identification
of numbers through 9,999 by the end of grade 2.

Quantity discrimination

Quantity discrimination in EGMA measures Quantity discrimination items
students’ ability to make judgments about

differences by comparing quantities, which are S 7 78 94
represented by numbers. The quantity o 12 | 153 146

discrimination subtask measures the students’ sense
of “muchness”—do they have a sense of how big a
number/quantity is, and can they compare two 48 58 | 605 650
numbers/quantities. Being able to compare 67 65 | 967 965
numbers/quantities is a foundational mathematical

29 34 537 287

skill that is critical to effective and efficient
problem-solving strategies. For example, being able q¢ YA \ °
to compare numbers/quantities is important when vet1  vor | 1y Yo
estimating the reasonableness of answers to
problems: in the early school years, addition results
in a larger number, subtraction produces an answer oo o | oA £A
that is smaller than at least one of the original
numbers, multiplication can result in answers that

YAY oYy Ye AR

90 Ay | te 1y

are larger than the addition of the same numbers,
and so on.

As with the number identification section, the quantity discrimination section saw
positive growth from grade 2 to grade 3, with the average accuracy rising from 70.9%
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to 77.5% (percentage correct out of attempted) (see Table 13). Students performed
best on the single-digit item (item 1: 2 versus 5) and, generally speaking, performed
better on the two-digit number items than on the three-digit number items. On the
two-digit items, the items with which students had the most difficulty were those
where both the tens’ and ones’ digits were different. For example, while over 86% of
grade 2 students and 93% of grade 3 students were able to identify the larger number
between 12 and 25, only 56% of grade 2 students and 78% of grade 3 students could
identify the larger number between 29 and 34. A similar trend can be observed across
the three-digit numbers. These trends are encouraging, because they suggest that
students appear to be aware of the role of place value, and on those items where they
have to pay attention to more variables, they struggle more than on the items where
they do not.

According to the Jordanian curriculum, students should be able to compare and
arrange numbers up to 9,999 by the end of grade 2.

Missing number

As described earlier, for this missing number Sample missing number items
subtask, students were shown four place

holders with numbers in a sequence and one | | i |
(s lef 7] [ |

placeholder was left blank for a next or missing

number. The student was asked to determine

and name the missing number. The subtask | | | |
(14 [as) [ | [17]

assessed students’ ability to discern and
complete number patterns. Being able to
recognize number patterns, including counting | | l |

in patterns (by ones, tens, hundreds, fives, and (30 | | [50] [60]
twos, etc., both forwards and backwards), lays
the foundation for other mathematical concepts [ [ [ [

such as multiplication and division and, later, || [300] [400] [500]

algebra. Being able to identify patterns more
generally aids students in problem solving— [ [ |
mathematics is the study of patterns. Y] e ]

On average, students in grade 2 responded
correctly to 57% of the items attempted at a | | | |
fluency rate of just under five items per minute,
and grade 3 students responded correctly to

65% of the items attempted at a fluency rate of | | | |
approximately six items per minute. Students ‘ A ‘ ’ ° ‘ ‘ ‘
had more difficulty with items where the
pattern was not a simple count-forwards-by-one | I I |
pattern in a low number range (such as for :

items 1 and 2). Solving the missing number
problems in the EGMA subtask involves studying the evidence available and using
this to determine the step size of the pattern, as well as whether the pattern is
increasing or decreasing, and then determining the missing number by extending the
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existing pattern. In the case of items 1 to 9, the patterns are no more than the standard
counting patterns that grade 2 and grade 3 students should have been exposed to at
school. If students have indeed been exposed to these patterns, the likelihood is that
they have been more exposed to them as chanting (procedural) patterns only, with
little analysis (conceptual understanding) of them.

The low performance on item 5(increasing a single-digit pattern with step size of two)
is of some concern. The lower performance on items 6to 9,which included step sizes
of one and ten in a larger number range (items 6and 9, respectively), step size of five
(item 8), and a decreasing pattern with a step size of two in a low number range (item
7), all coupled with the fact that only 6% of the students in the entire study could
answer the last item correctly (an increasing pattern with a step size of five in a
relatively low number range, but with items that are not multiples of five), reinforces
the impression that Jordanian students experience and know their mathematics in a
largely procedural way, which does not nurture an understanding or foster the ability
of students to apply their mathematics to solving unfamiliar problems.

According to the Jordanian curriculum, students should be able to extend increasing
and decreasing patterns with step sizes of one, two, three, five, and tens (and their
doubles) up to 999 and increasing and decreasing patterns with step sizes of twenty-
fives and fifties and their doubles up to 500 by the end of grade 2.

Addition and subtraction (level 1)

Sample addition and subtraction

As described earlier, both addition and subtraction )
level 1 items

were assessed in two different tasks. The so-called
level 1 tasks consisted of items for which it is

expected that students should develop some level of
automaticity/fluency. The items on these tasks
represent the foundational addition and subtraction
“facts” that are at the heart of addition and
subtraction with numbers in larger number ranges.
Without achieving some level of
automaticity/fluency on the range of addition and
subtraction “facts” represented by these items, there
is little expectation that students will be able to
perform addition and subtraction (or even
multiplication and division) in higher number
ranges.

Although there is a slight drop in performance by
both the grade 2 and grade 3 students from the
addition level 1 to the subtraction level 1 (from 84%

1+3=[ ]

4-1=[]

6+2:|:|

g-2=[ |

3+3=[ |

6-3=[ |

7+3= |

10-3=] |

5+5=| |

10-5=] |

[[]=1r-¢ =Y +)
[]=y-A [ ]=Y+"
HEAE =Y +¥
HEAERE =Y 4V

D=°*\'

to 79% for the grade 2 students and from 82% to 76% for the grade 3 students),
students in both grades perform well (with a high degree of accuracy) on the level 1
tasks, the mean scores for the tasks are high, and the percentage with zero scores is

reasonably low.
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An interesting, and possibly counter-intuitive, observation is that the grade 2 students
appear to respond to the level 1 tasks with slightly greater accuracy than the grade 3
students do (84% versus 82% and 79% versus 76%). This can be explained by the fact
that grade 2 students are answering fewer questions in the time available than grade 3
students are, which is reflected in the greater fluency (automaticity) of the grade 3
students (15 versus 14 and 12 versus 11 correct responses per minute). It would
appear as if the performance on the level 1 tasks is very similar for both grades, what
the one grade gains in accuracy, the other gains in fluency (automaticity).

According to the Jordanian curriculum, students should be able to add and subtract
single digit numbers mentally within the number range 1 to 20 by the end of grade 1.

Addition and subtraction (level 2)

The level 2 addition and subtraction tasks

assessed students’ conceptual Addition and subtraction level 2 items

understanding of addition and subtraction,

as well as their ability to apply the 16+3=D 19_3:D
procedural knowledge that had been 18+7=] | 25-7=[_|
assessed in the level 1 subtasks to more 24+12=[ | 36-12=[ |
complex tasks. Students were allowed to

use paper and pencil to help them solve 22+37= D 59-37= D
these questions, although if they used paper 38+26=] | | 64-26=[ ]

and pencil only to solve the addition and

subtraction problems by drawing lines, they

were asked if they knew another method for D =¥ -4 D =V 41
solving these problems. If they did, they D =V_Yo D =V + A
were encouraged to use it. Students who D vy v D Y4 ve
did not solve a single problem correctly at

the level 1 versions of these tasks were not []=yv—ea | [[]=vv+xy
asked to solve the level 2 problems. D =Y¥1_1¢ D = Y1 + YA

A marked decline can be noted in

performance on the level 2 addition and subtraction tasks when compared with the
level 1 tasks. The performance of the grade 2 students drops by 31% for addition,
from 84% (addition level 1) to 53% (addition level 2), and by 47% for subtraction,
from 79% (subtraction level 1) to 32% (subtraction level 2). The performance of the
grade 3 students drops by 27% for addition, from 82% (addition level 1) to 55%
(addition level 2), and by 41% for subtraction, from 76% (subtraction level 1) to 35%
(subtraction level 2). A related decline is evident for both grades on the
fluency/automaticity scores.

Figure 11 shows the performance by students on each of the tasks in the level 2
addition and subtraction subtasks.

Analysis of student performance on the addition and subtraction level 2 items shows
two very clear trends. Firstly, there is a marked drop-off in performance from one
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item to the next as the items increase in complexity, and secondly, performance on the
subtraction items is well below that of the performance on the addition items. The
first item in each subtask (16 + 3 =[ |and 19 — 3 =[ ]) involves a double digit number
(with a value less than 20), a single digit number, and does not require the bridging of
the 10. Observing the students attempting this item during the testing showed that
many students simply solved this on their fingers. The same is true for the second
item, which involves a double digit number, a single digit number, and the bridging of
the 20. The real drop-off in performance occurs from the third item onward. Although
neither of the third and fourth items involves the bridging of a 10, and even though
the number range remains low, it is clear that the students do not see a connection
between the addition and subtraction that they did on the level 1 items and the level 2
items. The last item involves addition and subtraction with double-digit numbers and
the bridging of a 10. While the performance on the addition item is slightly better than
the performance on the matching subtraction item, it is clear that students are not able
to respond to these items with the same confidence that we see on the level 1 items.

Figure 11. Addition and subtraction level 2 subtasks: Percentage of students

with correct responses on each item, by grade
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B Grade 2| 78% 65% 49% 36% 19% 51% 27% 29% 26% 11%

M Grade3| 83% 73% 58% 41% 25% 64% 41% 38% 34% 14%

If, as we expect, the items in the level 1 tasks are indeed foundational to the
performance of the level 2 tasks, then we might expect some positive correlation
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between the performances on the two different level tasks. Intuitively, we might
expect that the students who perform with greater fluency/automaticity and greater
accuracy on the level 1 items would also be the students who perform well or at least
better on the level 2 items. Sadly, there is no strong evidence of such a relationship in
the data. One possible explanation for this, and for the apparent lack of transfer of
skills from the level 1 items to the level 2 items, is that many of the students who
appear to know the answers for the level 1 items may not so much know them in a
“know and understand” sense, but that they have memorized the answers to these
questions rather than “understanding” what they are doing. Because they have only
memorized these “facts,” they are unable to use them in solving problems that rely on
the understanding and application of these facts.

According to the Jordanian curriculum, students should be able to add and subtract
within the number range 1 to 9,999, using a range of different strategies that they can
explain by the end of grade 2.

Word problems

When the pilot data for the Jordanian EGMA study revealed that the number
identification subtask may not produce interesting data beyond the observation that
most students are able to identify up to three-digit numbers with confidence, it was
decided to include a short subtask to assess the ability of students to answer word
problems. The word problem items assessed the ability of students to interpret a
situation (presented to them in words), make a plan, and solve the problem. Because
the focus was on assessing the students’ ability to interpret a situation, make a plan,
and solve a problem, the numerical values involved in the problem were deliberately
small to allow for the targeted skills to be assessed without being confounded by
problems with calculation skills that might otherwise impede performance. The
situations used were designed to provoke different mathematical solutions. The word
problem task was untimed, and students were allowed to use paper and pencils as well
as counters to help them solve the problems. Figure 12 summarizes the performance
of the students on the word problem items, by grade.

The first word problem is a relatively straightforward comparison problem, with the
structure 2 +[_| = 6 which could also have been interpreted as 6 —[ ] = 2. Both the
grade 2 and grade 3 students performed well on this task. The second word problem
has a more complex structure in that the problem has an unknown value to which a
known number is added and the final sum is also known: ]+ 5 = 12). The third
problem is a straightforward sharing problem. The trend across the items and grades is
two-fold. On the one hand, as the complexity of the situation increases, the percentage
of students answering the questions correctly decreases; on the other hand, it is
interesting to notice that even with the more complex situations that require quite
some interpretation on the part of the student, the students in both grades are
performing better on these items than they are on most of the subtraction level 2 items
and more than a few of the addition level 2 items.

The encouragement to be taken from the performance on the word problems is that it
suggests quite clearly that the portion of students that are able to answer these
questions correctly are able to interpret a situation, make a plan, and solve a
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problem—that is, they are capable of engaging with tasks that are more conceptually
demanding. This raises the question of why students struggle with the other
conceptually more demanding subtasks: missing number and addition and subtraction
level 2. It is worth considering the possibility that a larger proportion of Jordanian
students are experiencing mathematics as a purely procedural activity, and so their
focus in mathematics is on choosing and performing a procedure. When, however,
they are faced with a contextually meaningful problem that does not “look like” the
more typical classroom mathematics tasks, they are freed from looking for “the”
procedure and instead engage with the situation and solve it.

According to the Jordanian curriculum, students should be able to solve one-step
contextually based (word) problems by the end of grade 2.

Figure 12. Word problem subtask: Percentage of students with correct
responses on each item, by grade
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70%
60% -
50% -
40% -
30% - —
20% - —
10% - —
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A bus with children starts
There are six children on a journey. Five children Four children share
a bus. Two are boys. The join the bus. Now there twelve candies equally
rest are girls. How many are twelve children on between themselves.
girls are there on the the bus. How many How many candies does
bus? children were on the bus each child get?
to begin with?
B Grade 2 60% 30% 36%
Grade 3 73% 46% 45%

3.1.3 How is Student Reading Achievement Related to
Achievement in Mathematics?

This section discusses the results of multiple regression models to examine the

relationship between reading achievement and mathematics achievement. That is,
students’ scores on each of the EGRA subtasks were compared to their scores on each
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of the EGMA subtasks. All of the mathematics subtasks were significantly related to
reading performance. These relationships were statistically significant, yet they
ranged in size from small to moderate. Student performance in oral reading fluency
and reading comprehension shared the most robust relationships with each of the
mathematics subtasks. For example, student performance on Level 1 addition and
subtraction subtasks explained about one quarter of the variance in students’ scores in
oral reading fluency (R? = .26) and reading comprehension (R? = .28). Similarly,
students’ scores on the missing number, quantity discrimination, and number
identification subtasks explained 30% of the variance in students’ oral reading fluency
and reading comprehension scores. Students’ skill at decoding invented words shared
more moderate, yet educationally meaningful, relationships with each of the
mathematics subtasks (with R? = .17 to R* = .21). Students’ performance in listening
comprehension shared small to moderate relationships with mathematics
achievement, ranging between 12% variance explained by Level 2 of the addition
subtask and 17% variance explained by Level 1 of the subtraction subtask. In contrast,
students’ performance on the letter sound knowledge had the weakest relationship
with mathematics achievement, with a range of R? = .05 to R? = .10. Thus, the two
subtasks that may be considered the most robust indicators of reading achievement—
oral reading fluency and reading comprehension—shared strong relationships with the
measures of mathematics achievement.

4. SSME Findings

As described in Section 2.4, the SSME gathers a wide range of information about
schools. From school infrastructure and classroom resources to teaching methods and
staff and student demographics, the SSME provides a holistic picture of a school
ecosystem. Years of school effectiveness research have shown that understanding
these factors, as well as others such as classroom management and pedagogy,
student/teacher interaction, and School Principal- and MOE-support of school staff,
are all linked to student performance and the combination of these school and student
characteristics helps to explain why some schools are more successful than others.

4.1 Basic School Characteristics

This section combines findings from the SSME school observation, the classroom
inventory, and interviews with teachers, School Principals, and students, to describe
the characteristics of schools in Jordan. Findings include information about school
infrastructure, staff and student characteristics, features of the classroom, and
demographic information.

4.1.1 School Infrastructure

School infrastructure impacts the safety and comfort of students and teachers, which
in turn can have an impact on attendance rates. It also serves as an indicator of
resource allocations across schools and as an indicator of school management. Results
from the school observation instrument revealed that Jordanian schools are well
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equipped and maintained. The vast majority of school buildings (90.7%) and grounds
were considered clean and neat. Similarly, on the day of the assessment, 97.7% of
schools had functioning electricity and 92.3% of schools had a functioning source of
clean drinking water. Participants’ responses indicated that nearly all (98.9%) schools
had one or more functioning toilets. On average, 122 students shared one toilet—
although this figure varied and was as high as 531 students per toilet in one school. Of
the schools with toilets, 74.7% had at least some functioning toilets that were only for
girls. The availability of clean toilets and, ideally, toilets that are only for girls, is
particularly important for girls’ comfort and attendance at school. Thus, the high
prevalence of toilets for girls is very promising. Toilet cleanliness varied also, with
8.5% of schools having toilets that were not clean at all and another 52.2% being very
clean. Most (72.8%) schools also had a playground (see Figure 13). However,
observers noted that 52.9% of the schools needed various types of repairs, which
included repairs to windows, roofs or ceilings, perimeter walls, furniture, and
playgrounds.

In addition to the building’s physical structure, the space set aside for learning
materials makes a difference. For example, as discussed in some detail below, having
access to reading material is crucial to students learning to read. Therefore, school or
in-class libraries are important. Half (50%) of schools visited had a school library.

Finally, security of teachers,
administrators, and students is another ~ =28 ¢
very important physical feature of o

\ V| [ IEe
R N [ P

schools. Observers looked at the
availability of key security features and
also asked teachers and School
Principals how they felt about safety
levels at their school. Most schools _‘,\
(72.9%) had a complete perimeter wall ~ §
surrounding the school grounds, and
63.1% of schools had a security guard.
An even greater percentage of School
Principals (93.3%) and teachers
(91.7%) reported feeling safe at their
schools, and 99.1% and 94.7% of
School Principals and teachers felt that
their students were safe at school.
These statistics indicate that, in most
cases, respondents think that security
measures are adequate.

-
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Figure 13. Percentages of schools with various types of infrastructure
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4.1.2 Teachers and School Principals

Turning to the human aspect of schools’ characteristics, among the school staff,
women accounted for 88.5% of School Principals. Having a woman as School
Principal was strongly correlated with better performance in reading. Students in these
schools could read 6.2 more words per minute than students in schools where the
Principal was a man.?’

Likewise, most (87.1%) teachers were female, but again, differences in reading scores
were significant between students with a female teacher versus those students with a
male teacher. Students with a female teacher were able to read an average of 5.1 more
words per minute than those students with a male teacher.?®

Regardless of the gender of the instructional staff, teaching reading and math requires
an understanding of some basic pedagogic technigues. Yet in many countries, few
teachers receive specific pre-service training in how to teach reading or how to teach
math.? In Jordan, 36.1% of teachers reported receiving pre-service training in how to
teach reading and math, while 50.4% had not received training in how to teach either
of these subjects. A slightly smaller percentage (30.9%) of teachers reported receiving
in-service training in both subjects. In Figure 14, we see the distribution of teachers
by the training that they reported they had received.

27 p:0

8 p=.002

2. Akyeampong, J. Pryor, J. Westbrook, K. Lussier, 2011. Teacher Preparation and Continuing
Professional Development in Africa: Learning to teach early reading and mathematics. Center of
International Education: University of Sussex.
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Classes where the teachers reported they had received pre-service training in how to
teach reading were three times more likely to be strong-performing classes.*
Similarly, pre-service training in math was associated with stronger classes, as
measured by ORF,*! and better reading performance.

Figure 14. Percentages of teachers reporting they had received training in
how to teach reading and math

M Neither Reading
nor Math M Neither Reading

. nor Math
M Reading only

M Reading only

Math only Math ont
ath only

m Both Math and

Reading B Both Math and

Reading

4.1.3 Enroliment, Class Size, and Class Composition

The average enrollment in the schools observed was 342 students, with the smallest
school having an enrollment of 23 students and the largest having an enroliment of
1,310 students. The average observed classroom size was 23 students. The smallest
class had 3 students and the largest had 49. Access to primary schools by gender is
quite equitable in Jordan, with the average ratio of boys to girls being 1.04 at assessed
mixed-gender schools.

4.1.4 Student Characteristics

Among students sampled, 83.4% reported having attended preschool or kindergarten
prior to primary school. The findings in Jordan illustrate the importance of
educational opportunities at an early age for building students’ beginning literacy
skills (please see Figure 15). Children who attended preschool or kindergarten
showed significantly stronger skills in producing the sounds associated with each
letter,* in decoding skills,® in oral reading fluency,** and in reading and listening

% Classrooms that performed at or above the 70th percentile, when the topic income quartile was
considered. (p=.024.) Throughout this section we note various factors related to strong-performing
classrooms, summarizing them at the end.

31 Classrooms with teachers with pre-service math training were 4.6 times more likely to be strong-
performing classrooms, as measured by student performance on ORF. (p=.002.)

%27.2 clspm for students with preschool or kindergarten versus 22.2 for students without. (p=.002.)
$e cnonwpm for students with preschool or kindergarten versus. 3.9 for students without. (p=.000.)
% 20.3 ORF for students with preschool or kindergarten versus 14.3 for students without. (p=.000.)
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comprehension skills.* Attending preschool and kindergarten also led to stronger
performance in both listening and reading comprehension. The benefits of listening
comprehension are particularly important, as preschool and kindergarten provided
children with early exposure to the formal MSA that is critical for schooling and for
literacy development. Unlike reading, there was no correlation between attending
preschool or kindergarten and math performance.

Analysts disaggregated the dataset by income quartile to investigate whether the
positive correlation between preschool or kindergarten and reading was merely a
reflection of wealth. In other words, the analysis sought to determine if those students
attending preschool or kindergarten were from wealthier families. As is discussed
below, wealth impacts student reading performance. However, this does not appear to
be the case here, as differences between those who attended preschool or kindergarten
and those who did not were seen within each wealth quartile.

Figure 15 Literacy achievement for students who did or did not attend
preschool /kindergarten
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Note: Separate scales were used for the two parts of Figure 15. The graph on the left shows student
performance on the timed tasks and uses items/minute as the unit of measurement. The graph on the
right shows student performance on the tasks that were untimed and had a restricted range for possible
scores.

In Jordan, most teachers (95.3%) reported having no students in their class who were
repeating a grade. The average repetition rate was 0.21%. Only 1.1% of students said
they were repeating their grade. However, these low repetition rates should come as
no surprise, given Jordan’s policy of automatic grade promotion. Grade 2 students’
ages ranged from 5 to 11 years old, while grade 3 students’ ages ranged from 7 to 12
years old. It should be noted, however, that the incidence of under- and over-aged
children appears to be uncommon in Jordan, with 95.4% of grade 2 students being
either 7 or 8 years old, and 96.8% of grade 3 students being either 8 or 9 years old.

% 2.57 versus 2 for reading comprehension and 2.6 versus 2.09 for listening comprehension. (p=.000
for both reading and comprehension.)
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Again, the policy of automatic grade promotion helps to reduce the incidence of over-
aged students.

Another variable that typically correlates with performance on reading and math
assessments is language of instruction versus language(s) spoken at home. Thus,
students were asked what language they spoke at home. Nearly all students (99.5%)
reported speaking Arabic in their homes. The remaining small percentage reported
speaking French, English, or another language at home.

Nutrition can play a role in how well
a student can learn. When asked
whether they had eaten breakfast
before arriving at school on the day
of the assessment, 85.2% of students
reported that they had.

Traditionally and worldwide,
students’ socioeconomic status is
strongly correlated with their
performance. As part of the SSME
student interview, students were
presented with a list of assets and
asked which assets their family
owns. This series of questions was
used as a proxy for estimating the
student’s family’s level of wealth.
The range of answers was then divided into four income quartiles, with a score of 1
indicating the lowest level of wealth and a score of 4 indicating the highest. Figures
16 and 17depict average student scores, by wealth quartile, on the reading passage
and level 1 addition questions.

As can be seen in Figure 16 just below, reading scores tend to increase as wealth
levels increase. It is interesting that the difference between the wealthiest and the
poorest students is not very large in grade 2, whereas the difference becomes quite
marked in grade 3, indicating that the wealthiest students improve much more from
one grade to the next than do the poorest students. In fact, the wealthiest students
improve by more than 10 words per minute from grade 2 to grade 3, while the poorest
students only improve by slightly over 3 words per minute. If it can be assumed that
this pattern would continue, then by the end of primary school, the difference in
performance between the wealthiest and poorest students could be quite large indeed.

EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan



Figure 16. Oral reading fluency, by wealth
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The pattern for level 1 addition (see Figure 17 below) is not nearly as clear, although
the general trend remains positive with the wealthiest students performing better than

the poorest students. As with reading, the pattern is stronger among grade 3 than

grade 2 students.

Figure 17. Correct level 1 addition scores per minute, by wealth
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The relationship between student performance and wealth is not at all surprising.
Families who are wealthier tend to enjoy higher parental literacy rates, have more
access to books in the home, and have parents who are more involved in their

children’s schools. Wealthier students are also more likely to attend better resourced

schools.

Whether it involves books and other reading materials at home or at school, as has
been previously mentioned, having time to practice reading is essential for new

readers. Observed grade 2 reading lessons indicated that nearly a third (29.6%) of the
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students’ lesson time was spent reading out loud individually. Reading outside of
school appears to be somewhat common: 50.4% of students reported having books to
read at home other than their textbooks. Access to reading materials outside of school
has clear implications for students’ reading development, because Jordanian children
who reported that they had books available at home showed greater mastery of letter-
sound knowledge, more accurate decoding of invented words and real words in
passages, and better comprehension of written and oral passages (see Figure 18).%

Figure 18: Literacy achievement for students by access to books at home
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Note: Separate scales were used for the two parts of Figure 18. The graph on the left shows student
performance on the timed tasks and uses items/minute as the unit of measurement. The graph on the
right shows student performance on the tasks that were untimed and had a restricted range for possible
scores.

In addition, students were asked how often they read to someone at home, and also
how often someone at home reads to them. Responses are presented in Figure XX.
Although 37.8% of students reported that they never read to someone at home, and
43% reported never being read to by a person in their home (see Figure 19);
nevertheless, 26.5% reported reading aloud at home “sometimes,” and 14.3% reported
reading at home “every day.”

% The difference in means between students who reported having access to books at home and
those who did not was statistically significant for all the EGRA performance measures. (p=.000.)
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Figure 19. Frequency of reading at home
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As with the presence or absence of reading materials outside of school, practicing
reading at home was similarly associated with better performance on the reading
assessments. For example, students who reported reading at home at all were able to
correctly pronounce the sound of 4.3 more letters per minute, decode 3.2 more
invented words per minute, and read on average 4 more words per minute than those
who never read at home.*” Figure 20 below shows performance levels on the timed
subtasks for students who reported that they did or did not read at home.

" The difference in reading performance among those reading at home and those not was statistically
significant at the .001 level for letter sounds and ORF, and O for invented words.
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Figure 20. Student performance and reading at home
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Although these students clearly became better readers when they practiced reading
outside of school, their ability to understand texts improved when someone at home
read to them. Students who were read to outside of school were able to correctly
answer more listening comprehension questions than students who were not read to.
The following Figure 21 depicts student performance as reported by the frequency
with which someone reads to them at home.

Figure 21: Listening comprehension as a function of how frequently
someone reads to students at home
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4.1.5 Parental and Community Support (Parents and Parent-
Teacher Associations [PTAs])

As with wealth, parental involvement is traditionally closely correlated with student
success at school. Parental involvement can include simply encouraging children to
attend school on time and to complete their homework. Other parents may review
their children’s schoolwork, encourage their children to do well, and read to their
children or ask their children to practice reading aloud at home. More ambitious
parents may be involved in the schools’ parent-teacher organization. Unfortunately, in
many countries, parental involvement is lacking. In Jordan, just under half (49.2%) of
the teachers interviewed reported that they were satisfied with parents’ involvement in
their children’s schoolwork. Slightly more (55.8%) School Principals reported being
satisfied with the level of parents’ involvement in their children’s schoolwork.
Teacher satisfaction with parental involvement was significantly and positively
correlated with student performance on the reading passage (r=3.4 p=.012%).

One specific example of parental involvement that is mentioned is parental review of
their children’s schoolwork. When teachers were asked if parents review their
children’s schoolwork, 47.6% of the teachers who responded said “some,” 38.2% said
“most,” and 11.4% said “all.” Teachers who responded that “most” of their students’
parents reviewed their children’s schoolwork were 26.4 times more likely to be
teaching in a strong-performing class® than teachers who reported that none of their
students’ parents reviewed their children’s work. The small number of teachers who
indicated that “all” their students’ parents reviewed their children’s schoolwork were
71.5 times more likely to be teaching in a strong classroom than teachers who
reported that none of the parents reviewed their children’s work. Parents who are
aware of their students’ performance are generally more involved than those who are
not informed. Almost all the students (96.2%) said that their parents knew about their
tests. Students, who reported that their parents knew about a recent good grade,
tended to perform better on all of the EGRA subtasks when compared to students
whose parents were unaware of their good grade. For example, the mean ORF for
students with informed parents was 19.8 words per minute, whereas the rate for
students of uninformed parents was only 11.4 words per minute.*’ The average
performance level was even higher among students who reported that their parents
rewarded them for their good grades, with those students who received a hug or a Kiss
or a treat being those who received the higher scores.

Participation in their Parent-Teacher Association (PTA) is another example of
parental involvement. Of the schools sampled, 98.3% had a PTA. When asked about
how frequently the PTA met during the past year, 63.4% of School Principals
responded with “every 2-3 months,” 13.4% said “every month,” and 9.3% said “once
a year.” School Principal satisfaction with the level of support provided by the PTA

*® For the purposes of this report, only correlations with a p-value of .05 or less are considered statistically
significant.

% As measured by student performance on the invented words subtask of EGRA. (p=.01.)
40
p=.001.
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was split, with 47.3% of School Principals reporting that they were satisfied, and
52.7% reporting that they were unsatisfied.

4.1.6 Availability and Use of Pedagogic Materials

Pedagogic materials are essential for both students and teachers. Teachers need
textbooks and reference materials to help them properly follow the MOE’s
curriculum. Teaching instruments such as blackboards, chalk, writing materials, and
student registers are fundamental teaching tools. Similarly, students need to have
access to textbooks, reading L o
books, exercise books or slates, ' '
math manipulatives,* and
writing utensils.

The availability of resources
for Jordanian students is high.
Almost all students were
observed to have an Arabic
language textbook (99.3%) and
math textbook (97.7%).
Similarly, assessors found that
on average, 97.3% of students
in sampled classrooms
possessed a language exercise
book, and 99.2% of students
had a writing utensil during the
day of the visit.

On average, teachers were also well equipped with basic teaching tools, having at
their disposal a blackboard/whiteboard (96.7%), chalk/markers (97.7%), and pen or
pencil (98.3%) in the classroom. Reference materials were also prevalent: 93.6% of
teachers had a language reference book, and 98.2% had a math reference book in the
classroom.

4.1.7 Reading Materials Available in School

Having ready access to a variety of reading materials (i.e., in addition to books) is
essential for emerging readers. Without this access, students miss opportunities to
develop and practice reading skills, expand their vocabulary, and strengthen their
understanding of the language. Reading materials can range from magazines and
booklets of short stories in classrooms to readers and books at home. Availability of
reading materials in Jordanian schools was found to be moderate. As previously
mentioned, half of the schools in Jordan reported having a library (51.3%). In the
schools that had libraries, almost all (99.3%) School Principals said that students had

4 “Manipulatives for counting” refers to the use of small objects, such as stones or sticks, that
teachers may use with students to help them master rational counting and/or to understand and solve
simple addition or subtraction problems.
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access to books from the library. School Principals reported that library books could
be read in the library, in the classroom, and/or at the children’s home. Almost all
School Principals stated that students could access library books on a frequent basis
(please see Table 17).

Table 17:  How often students can access school library, as reported by
School Principals

Frequency Percentage
Never 2.1%
Monthly 8.1%
Weekly 37.1%
Daily 52.8%

For reading materials in the classroom, it was reported that 67.6% of classrooms had
some reading or non-textbook materials available for students. However, the number
of books available varied greatly from classroom to classroom, ranging from 0 to 40
or more books per class, with over 32.4% of the observed classrooms having no books
other than textbooks. Classrooms that had any reading materials/non-textbooks were
4.3 times more likely to be strong-performing classrooms.*? Figure 22 below
indicates the distribution of classrooms by the availability of reading books. The
positive correlation between availability of non-text book books in the classroom and
ORF held even when student wealth was taken into consideration indicating that this
result is not simply a reflection of greater wealth levels.

Figure 22. Percentage of classrooms by availability of reading books
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2 As measured by class ranking, based on student oral reading fluency rates. (p=.002.)
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4.2 Instructional Context

In this section results are presented from observations of reading and math lessons as
well as interviews with teachers and School Principals, in order to describe the
various instructional factors that most likely are having an impact on student learning
outcomes.

4.2.1 Use of Reading Materials in the Classroom*’

Table 18 presents the materials used during classroom observations of reading
lessons. Clearly, the language textbook was the most frequently used resource,
followed by the blackboard. Other materials, such as other books (0.6%) and posters
(1.0%) were almost never used.

Table 18.  Percentage of reading lesson time spent by types of reading
instructional materials used

Materials Used %
Blackboard 28.1
Textbook 57.1
Other book 0.6
Worksheets 1.6
Flash cards 2.7
Posters 1.0
Pocket boards 0.5
Magnetic pieces 0.0
Student notebooks 4.2
Technology/computer 0.5
Other 3.7

Note: Classroom observers were permitted to select only one item every 3 minutes during the lesson. Although
the proportions remain accurate, the percentages presented here were normalized for ease of presentation,
because the total observation times did not add up to 100%. The original total was 99.4%.

4.2.2 Lesson Content

Classroom observers were asked to note the content of the lessons taught. This
information helps researchers to identify how closely the curriculum is being followed
and whether or not the content matches appropriately with students’ understanding of
the subject matter. During reading lessons, content was focused primarily on reading
comprehension activities (46.6 %) and students reading texts (20.3%; see Table 19
below). Such pedagogical practices foster better oral and reading comprehension and
favor fluent oral reading skills. However, as with mastery of any skill, basic or
foundational skills must be mastered before any students can master more advanced
skills, such as reading fluency and comprehension. Strong reading comprehension is

*® Note that only a small fraction of responses were recorded for the use of mathematics materials
observed; therefore, the results are not reported here.

72 EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan



not possible unless a student has first mastered reading fluency. Reading fluency, in
turn, requires a strong mastery of letter sounds and the ability to assemble letter
sounds to form words. As mentioned previously, the 17.5% of students who
responded correctly to 5 of the 6 reading comprehension questions on the EGRA were
able to read at a pace of 45.1 correct words per minute, which was more than twice as
many as the overall average reading rate of 19.4 words per minute. Similarly, these
students were able to correctly read more than twice as many isolated invented words
(12.7 versus 5.7) per minute. These students were also able to correctly read more
letters per minute, although the difference was not nearly as prominent (33.2 versus
26.4).

To ensure that more students are able to read fluently and with comprehension,
current classroom activities should be complemented with other pedagogical practices
that are designed to improve foundational skills, such as decoding and word-
recognition strategies among students who are not yet fluent. Currently, reading
lessons rarely focus on sounds (0.5%), letter-sound correspondence (1.0%), and
isolated word reading (4.8 %). This finding is not surprising, given that the Jordanian
curriculum focuses on these skills only in grade 1 and then expects students in grade 2
to be able to read connected texts. These observations, combined with the EGRA
scores described above, suggest that teachers may be adhering strictly to the
curriculum, steadily progressing towards its completion, regardless of their students’
understanding of the material covered.

In addition to the quantitative observation of all sampled grade 2 classrooms, the
previously described Quality of Instruction Scale (QIS) was conducted in five
sampled classrooms. Although not statistically significant, this qualitative data can
provide additional insights into what is happening in the classrooms. During the
qualitative observation, it was noted that some of the teachers were making errors
when conducting guided reading lessons. This observation tends to further bolster the
argument mentioned previously, that pre-service training designed specifically to
teach reading acquisition could help to ensure greater teaching effectiveness.

Table 19.  Percentage of reading lesson time spent, by type of activity

Instructional Content %
Sounds without print 0.5
Letters/sounds 1.0
Reading a letter inside a word 0.7
Reading syllables inside a word 1.5
Reading isolated words 4.8
Reading sentences 7.7
Vocabulary 5.5
Dictation 5.4
Reading texts 20.3
Reading comprehension 46.6
Writing—creating texts 2.6
Other 34
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Note: Classroom observers were permitted to select only one item every 3 minutes during the lesson. Although
the proportions remain accurate, the percentages presented here were normalized for ease of presentation,
because the total observation times did not add up to 100%. The original total was 98.8%.

Table 20 below summarizes the percentage of observed mathematics lesson time, by
subject content. With 58% of the time spent on multiplication and another 26% of
time devoted to division, it may appear that a disproportionate amount of focus is on
these two subjects. However, this content focus aligns with the Jordanian period
allocation plan (see Appendix A), which has teachers focusing on multiplication and
division at the time of the school year when the EGMA assessment was conducted. It
should be noted that the period
allocation plan also includes substantial
focus on addition and subtraction during
other times of the year, with grade 2
students working on 3- and 4-digit
number problems and grade 3 students
working with 5-digit numbers.
However, on the 2-digit EGMA
problems, students scored an overall
average of less than 54% correct for
addition and less than 34% correct for
subtraction, out of items attempted. It is
clear that children are performing well
below curricular expectations for
addition and subtraction with 2-digit
numbers, and this is the case even
though a significant amount of the
school year (almost 40%) is being
devoted to these topics in a much higher number range. Given that students have not
mastered these topics and given that teachers are nonetheless focusing on
multiplication and division, two possible conclusions may be considered. First, as
with the observation of the reading lesson, the math lesson observations may indicate
that the curriculum is being followed rigidly and is not being adapted to suit students’
specific needs. In other words, the lesson content is shifting based on the curricular
plan and is not based on student progression. Second, despite the amount of lesson
time dedicated to addition and subtraction, this instruction is not proving effective. An
analysis of the Jordanian schoolwork/textbooks for mathematics suggests that
addition and subtraction are being addressed in a highly mechanical (procedural)
manner, with not enough attention to the development of understanding and the
ability of children to apply their understanding to solve unfamiliar problems. It is also
worth reflecting on whether the number ranges for addition in grade 2 and grade 3
may be too ambitious. Much may be gained in spending more time in developing an
understanding of the operations in a lower number range than working in a higher
number range without having first developed the necessary understanding.
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Table 20.  Percentage of observed math lesson time, by lesson content

Instructional Content %
Rote counting 0.4
Rational counting 0.1
Reading numbers 0.8
Writing numbers 0.5
Comparing numbers 0.1
Addition — 1-digit 0.8
Addition — 2 or more digits 13
Subtraction — 1-digit 1.5
Subtraction — 2 or more digits 3.6
Multiplication 58.8
Division 26.0
Fractions 0.0
Measurement 0.0
Representation of number 0.7
Patterns 0.1
Word problems 4.3
Working with data 0.0
Geometry 0.0
Other or don’t know 0.9

Note: Classroom observers were permitted to select only one item every three minutes during the lesson.
Although the proportions remain accurate, the percentages presented here were normalized for ease of
presentation, because the total observation times did not add up to 100%. The original total was 108.1%.

4.2.3 Teacher Action During Lessons

In addition to noting the materials used and instructional content of lessons, classroom
observers also gathered data on teacher action during math and reading lessons in
grade 2.

Observations of teacher action during reading lessons revealed that on average, 28.6%
of lesson time was spent explaining concepts to students and 28.1% of lesson time
was spent monitoring students (see Figure 23). In math lessons, teachers were
observed spending the largest portion of time listening to students (40.3%) and 18.2%
of the time repeating or reciting math concepts (see Figure 24). It is encouraging that
the majority of time during the observed grade 2 reading and math lessons was
focused on learning. On average, during 5.6% of the reading lesson and 5.2% of the
math lesson, the teacher was not focused on the students. On average, teachers spent
4.5% of the reading lesson on non-instructional activities. At virtually no time were
teachers observed to be outside of the classroom during the observed lesson.*

* Teachers were observed to be outside of the class during the reading lesson 0.8% of the time and
during the math lesson only 0.5% of the time.
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Figure 23  Teacher action: Reading lesson
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Note: Classroom observers were permitted to select only one item every 3 minutes during the lesson. Although
the proportions remain accurate, the percentages presented here were normalized for ease of presentation,

because the total observation times did not add up to 100%. The original total was 98.8%.
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Figure 24. Teacher action: Mathematics lesson
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Note: Classroom observers were permitted to select only one item every 3 minutes during the lesson. Although
the proportions remain accurate, the percentages presented here were normalized for ease of presentation,
because the total observation times did not add up to 100%. The original total was 110.1%.

4.2.4 Student Action

Observations of student action during reading lessons showed that the most common
activity, comprising 29.6% of the lesson time, was reading out loud by individual
students. This was followed closely by listening to/watching the teacher (24.5 %) and
answering a question (23.5 %) (see Figure 25). Students spent very little time reading
silently or writing.
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Figure 25. Student action: Reading lesson

Individual reading out loud
Listening/watching teacher

Answering question

Writing at blackboard

Off task (talking/ sleeping/ playing)
Writing on paper or individual/personal
Individual desk work

Copying from hoard

Small group desk work
Repeating/recitation

Other educational activities

Wholeclass problem solving | 0.5
Choral reading 0.4

Asking question 0.3

Silent reading 0.2

0.0 100 20.0 300 40.0 50.0 60.0 70.0 80.0 50.0 100.0

Percentage of lesson time

Note: Classroom observers were permitted to select only one item every 3 minutes during the lesson. Although
the proportions remain accurate, the percentages presented here were normalized for ease of presentation,
because the total observation times did not add up to 100%. The original total was 99.1%.

Students engaged in a variety of activities during math lessons including listening
to/watching the teacher (15.6 %), answering questions (14.3 %), and engaging in
whole class discussions (10.5 %). In a comparatively large percentage of time (11.9
%), students were observed to be off task (see Figure 26).
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Figure 26. Student action: Mathematics lesson
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Note: Classroom observers were permitted to select only one item every 3 minutes during the lesson. Although
the proportions remain accurate, the percentages presented here were normalized for ease of presentation,
because the total observation times did not add up to 100%. The original total was 148.3%.

4.2.5 Teacher — Student Interaction

How teachers interact with students is an important component of the classroom
learning environment. Teacher feedback facilitates students’ ongoing improvement
and better ensures that they will achieve curricular goals. Teachers’ corrective
feedback helps students to correct errors, clarify misconceptions, and learn more
effectively. Assessment teams’ evaluation of teacher-student interaction includes
marks and comments written into exercise books, responses to students’ homework
and class work, responses to weaker students, and responses to negative student
behavior, such as bullying.

The majority of teachers observed did provide students with feedback in their exercise
books, based on student reports and observation. Most (92.9%) books examined were
found to have marks or comments written by the teacher. Those students whose
exercise books had comments on many or most of the pages read, on average, 4.6
more words per minute than those students whose books had no marks.*®

Student questions occupied very little time (0.3% in reading and 3.5% in math) (see
Figures 25and 26) during the lessons, which may indicate reluctance on the part of
the students to ask questions.46 Students reported that when they are unable to answer
a question correctly during a lesson, their teachers usually ask another student
(59.8%), explain/ask the question again (14.5%), or encourage them to try again

*® This difference in means was statistically significant with p=.023.

*® On the importance of creating positive learning environments where students feel unafraid to ask
questions, see F. Pajares, 1996, “Current Directions in Self-efficacy Research,” In M. Maehr & P. R.
Pintrich (Eds.). Advances in motivation and achievement, 10, (pp. 1-49). Greenwich, CT: JAI Press.

EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan 79



(9.5%). In a few cases, students reported being hit by their teacher (4.2%), scolded
(1.8%), or sent to stand in the corner of the classroom (1.3%). Overall, the majority of
students (92.1%) reported that their teachers responded constructively to incorrect
questions, while 7.9% reported punitive responses from their teachers. Similarly, the
quality observer noted that in four out of the five classes where the QIS was applied,
when a student responded incorrectly, teachers responded constructively by asking a
clarifying question, or cueing the student, or breaking down the task into smaller
steps, as appropriate. Classrooms where teachers used constructive versus punitive
responses were much more likely to be classified as strong-performing classrooms.
Figure 27 below highlights the relationship between the type of teacher response to
student errors and student performance.47

Figure 27: Literacy achievement as a function of teachers’ response to

student errors

Correct items per minute

60 6
50 s
40 ]
30 | 272 ]
27 £ 3 26 2.6
20.6 S
20 =
15 5 2
10 - 6.0
° 37 1 -
0 -
Letter Sound Invented Oral Reading 0 -
Knowledge Word Fluency Reading Listening
Decoding Comprehension Comprehension
M Constructive M Punitive M Constructive M Punitive

Students were also asked about what teachers did when students performed well on a
test. As with the feedback in the exercise books, the majority of students reported
receiving positive feedback from their teachers, with 79% receiving praise from their
teachers and another 13.4% receiving a small prize such as stickers or a pencil. Only
6 % of students reported that their teachers did nothing when students had performed
well on a test. Students who reported receiving praise or a small prize performed
better across almost all of the EGRA and EGMA subtasks.*® This general pattern

*" The difference in means was statistically significant for all of these EGRA performance variables.
(p=.000 or p=.001).

*® For example, students who received praise were able to complete almost three more level 1
subtraction problems per minute (r= 2.7, p=.002), and students who reported receiving a small prize
were able to complete five more level 1 subtraction problems (r=5.3 and p=0) than students who
reported that their teachers did nothing when they received a good grade.
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holds true for all of the wealth quartile groups. Finally, 97.3% of students said that
their teachers checked their homework. Although checking homework does not
appear to be correlated with student performance (perhaps because almost all students
receive this feedback), this high percentage further reinforces the impression that
teachers are doing a very good job of providing routine feedback to their students.

Teacher-student interaction also includes the ways that teachers respond to and
manage challenges in their classrooms. Teachers were asked how they responded to
weaker students in their classes, as well as how they dealt with bullies. Table 21
below indicates teachers’ responses to how they treat weaker students. By far, the
most common solution proposed by teachers was to concentrate their efforts more on
weaker students (63.1%). Other common responses included “encouraging students”
(33.2%), “communicating more frequently with parents” (18.8%), “supporting weaker
students with stronger students” (17%), and “moving weaker students to the education
resource room” (15%). A small fraction of teachers said that they did not treat weaker
students any differently in their class. Interestingly, the only response that was
consistently—albeit negatively—correlated with student performance was this last
mentioned response. That is, students whose teachers said that they did not treat
weaker students differently tended to perform worse across both EGRA and EGMA
subtasks.*®

Table 21. How teachers respond to weaker students

How do you teach weaker students in your class? %

Do not treat them differently 6.9
Concentrate on weaker student 63.1
Provide daily tests 14.0
Encourage student 33.2
Communicate with parents more frequently 18.8
Support the weaker student with a stronger student 17.0
Collaborate with other teachers 2.3
Move to education resources room 15.4
Other 5.9

Note that these percentages will not add to 100 as multiple responses were permitted.

A similar pattern was observed when teachers were asked about how they dealt with
bullies. The most common response from teachers (56.5%) was that they talk to
bullies to try to give them advice. Another common response (47.1%) was to
discipline bullies. Some teachers said they respond to bullies by giving them more
assignments/homework (22.2%) or communicating with their parents (18.1%). As

* For example, on average, these students responded to 4.5 fewer correct addition level 1 problems
correctly in one minute (p=0).

EdData Il: National Early Grade Literacy and Numeracy Survey — Jordan 81



with weaker students, a very small fraction of teachers said that they ignore bullies
(4.4%), and an even smaller percentage said that they use corporal punishment when
disciplining bullies (2.2%) (Table 22). Both of these uncommon responses were
negatively correlated with student performance on EGRA and EGMA subtasks.
Students whose teachers said that they ignore bullies read on average 6.8 fewer words
per minute than students whose teachers responded to bullies in other ways. Even
more striking, students whose teachers said that they use corporal punishment read on
average almost 11 (10.9) fewer words per minute than other students.>® On a more
positive note, the most common response given by teachers—that they talk to bullies
and try to give advice—was positively (although weakly) correlated with many of the
EGRA and EGMA subtasks,” and classes where the teacher reported talking to
bullies were 2.4 times more likely to be classified as a strong-performing class.>

Table 22. How teachers respond to bullies

How do you handle bullying in your class %
Do nothing / ignore 44
Communicate to parents 18.1
Talk to bully and try to give advice 56.5
Give bully more assignments / homework 22.2
Discipline bully 47.1
Use corporal punishment 2.0
Other 4.8

Note that these percentages will not add to 100 as multiple responses were permitted

Data is not sufficient to measure how effective these teacher approaches are in
helping weak students to learn, nor is it possible to measure how effective these
approaches are in reducing the incidence of bullying in class. However, these teacher
responses may indicate that teachers who work directly to address these bullying
issues in a constructive and non-punitive manner tend to have more successful
students than teachers who ignore the issue or address them in a punitive manner.

In the same way that teachers’ responses to students are important for learning
outcomes, teachers themselves can benefit from pedagogic feedback, oversight, and
responses to challenges or questions they may have. This feedback can come from a
variety of sources, including School Principals, other school faculty, or MOE staff.
The extent to which School Principals are or are not involved with the day-to-day

%0 p=.004 for teachers stating that they ignored bullies, and p=0 for teachers who used corporal
punishment. Note that the sample size for these responses was very low, with only 7 responses for
use of corporal punishment and 9 responses for ignoring bullies.

°L Students were able to answer 1.5 more level 1 addition problems per minute if their teachers
reported talking to bullies. (p=.003.)

°2 As measured by classroom performance on the number of correct invented words per minute
(cnonwpm).
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work of their teaching staff can be indicative of the management and oversight
capabilities of School Principals, the level of accountability and support felt by
teachers, and the working atmosphere for staff. When researchers asked teachers how
often the School Principal observed their class, only 3.6% of teachers reported never
being visited by the School Principal, 13.2% reported yearly visits, 35.2% reported
visits every two to three months, and 27.1% reported being visited every month (see
Figure 28). Students whose teachers reported being observed by the School Principal
every month or every two to three months performed better on the oral reading
fluency subtask.>®

Figure 28. Frequency of School Principal visits to the classroom, as reported
by teachers
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Additionally, teachers were also asked whom they consult when they needed help.
Most teachers (41.8%) reported that when they need assistance, they discuss the
problem casually with their fellow teachers, and 28.6% said they seek advice from an
Education Officer or subject specialist (see Figure 29).

*3 Students whose teachers reported being observed by the Head Teacher every month were able to
read 6.6 more words per minute (p=.009), and if the teacher was observed every two to three months,
students could read 5.4 more words per minute (p=.008) than students whose teachers were never
visited.
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Figure 29. Whom teachers consult for help
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Finally, teachers and School Principals were asked about MOE support. A large
proportion (41.9%) of teachers said they had never been visited by an Education
Supervisor in their classroom, while 24.7% reported a yearly visit, and 26.4% said
they had been visited once each semester. A few teachers (4.7%) said they were
visited every two to three months, and 1.3% reported being visited every month.
Teachers who said an Education Officer visited their classroom every two to three
months were 5.6 times more likely to teach in a strong-performing classroom.>* When
School Principals were asked if the MOE is responsive to requests for support, 34.1%
responded “never,” 48.8% said “sometimes,” and 14.5% said “always.” Students in
schools where the School Principal responded that the MOE is sometimes or always
responsive performed better on the ORF subtask, reading on average 5.7 more words
per minute than students in schools where the MOE was never responsive.>
Additionally, classrooms in schools where the School Principal reported the MOE
being always responsive were seven times more likely to be classified as strong-
performing.>®

The next section addresses more explicit ways that School Principals and teachers
reported measuring student performance during the school year.

4.2.6 Student Evaluation Approaches

Evaluation of students by both teachers and School Principals is an extremely
important component of effective teaching because it provides crucial insight into
how students are progressing in their understanding of the lesson material throughout
the school year. School Principals reported applying a number of direct and indirect

* Based on student performance on the oral reading fluency subtask of EGRA, (p=.008.)
% p=0 for “sometimes” and p=.009 for “always.”
* Based on student performance on the oral reading fluency subtask of EGRA, (p=.003.)
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approaches to evaluate how students were doing academically (see Figure 30).
Approaches included classroom observation, oral evaluation of students, review of
student work, and student assessments. Direct observation seemed to be associated
with stronger student performance. In fact, classes were 3.6 times more likely to be
classified as strong-performing classrooms if School Principals reported relying on
their own oral evaluation of students to measure student performance.®” This approach
could indicate a School Principal who is more actively engaged in what takes place in
the school’s classrooms.

Figure 30. Evaluation approaches reported by School Principals
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Teachers also applied a number of different assessment approaches, although they
appear to rely more heavily on two specific evaluation approaches, with 67.8% of
teachers relying on written tests and 48.1% using oral evaluation (see Figure 31
below).

*" Based on student performance on the invented word subtask of EGRA, p=.01. Note that student
performance on most EGMA subtasks was also significantly better when the Head Teacher
periodically evaluated students’ performance orally.
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Figure 31. Evaluation approaches reported by teachers
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Students whose teachers reported using oral evaluations in their class performed
better on average than teachers who did not use this assessment approach.® Teachers
who reported using homework assignments and worksheets in their assessment
repertoire were more likely to lead strong-performing classes.*®

As was previously mentioned, the QIS was also applied in five randomly selected
classes as a supplement to the SSME classroom observation instrument. The quality
observer noted that all five observed teachers checked for student understanding by
eliciting responses (oral or written) from students during the reading lesson. Four of
the five teachers also followed this practice during the math lesson.

Classroom observation data indicate that students spent a substantial amount of time
responding to teacher questions during reading lessons (23.5%) and math lessons
(14.3 %) (see Figures 25 and 26). The quality observer noted that teachers’ questions
tended to be factual, “yes”/”no” types of questions that are designed to test
knowledge. Teachers normally did not ask open-ended or inferential questions that are
designed to stimulate discussion or critical thinking about a topic. This same
observation applied both to reading and to math lessons. The quality observer also
noted that for responses to questions, teachers tended to select from a small number of
students who were seated at the front of the classroom. The students at the back of the
room were frequently off-task when the students at the front of the room were being
asked questions. In classrooms where this is the case, informal oral assessments of an
entire class at once may not give the teacher a true sense of the overall state of
students’ understanding of the material.

%% For example, students whose teachers used oral evaluation read 4.1 more words per minute than
teachers who did not, (p=.005).

% Classes with teachers who rely on homework were 2.7 times more likely (p=.026), and those that
rely on worksheets were three times more likely (p=.031) to be strong performing.
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Regardless of the assessment approach used, information from assessments can be
invaluable when tailoring instruction to student needs. Yet in Jordan, only 22% of
teachers said that they use the results of these measurements to plan teaching
activities or adapt their teaching to meet their students’ needs. This is surprising,
given the earlier discussion of feedback and teachers’ responsiveness in other areas,
and raises the question of why teachers are not responding to assessments of student
performance by tailoring their teaching to meet their students’ needs. The fact that
most teachers do not report using assessment results to adjust their lesson plans is,
again, further indication of a fairly rigid application of the curricular lesson plan
driven by schedule rather than by the level of students’ understanding of the material.

4.3 Time on Task

Even when good teaching techniques are applied, students cannot succeed if they are
not given sufficient learning time at school. Time on-task is, therefore, an important
indicator in determining school effectiveness. Time on-task in the classroom includes
such teacher activities as oral instruction, lecturing, and leading a discussion or group
activity. Classroom management and discipline are not on-task activities. Students are
spending time on-task when they are reading aloud or silently, engaging in a
discussion or debate, practicing a skill, or doing deskwork. They are off-task if they
are interacting socially, playing, sleeping, or are otherwise disengaged.®

Several SSME questions are designed to provide information from which to calculate
time on-task, such as when the school day starts, the length of the school day, the
number of days during the school year that the school is closed, absenteeism, and the
amount of time set aside for assembly and breaks. Additionally, the classroom
observation instrument (previously mentioned) provides crucial insight into how
lesson time is spent. Thus, rather than relying on self-reporting by teachers about time
on-task, researchers were able to make direct observations in the classroom. The
following discussion highlights significant findings from schools in Jordan.

4.3.1 Length of the School Year

The official school year in Jordan consists of 39 weeks, or 195 days and 1,365 hours
(assuming a 7-hour school day for primary school students). Although data shows that
the average school day was actually 5.9 hours, and ranged from 4 to 7 hours per day,
when taking into consideration the amount of time that School Principals reported for
assembly and breaks, total average class time is reduced to 5.3 hours, with a range of
3.5 10 6.2 hours per day, for an adjusted average total of 1,037 hours during the school
year. This schedule surpasses the 850-1,000 minimal number of annual instructional
hours recommended by the World Bank and the United Nations Educational,
Scientific, and Cultural Organization (UNESCO) through the Education for All (EFA)

% Time-on-task activities derived from Joseph DeStefano et al., Using Opportunity to Learn and Early
Grade Reading Fluency to Measure School Effectiveness in Ethiopia, Guatemala, Honduras, and
Nepal, USAID EQUIP2 Working Paper, 2010, p. 17.
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initiative.”" A few (9.8%) of the responding School Principals reported school
closings that ranged from 1 to 21 days, but most reported no unscheduled school
closings.

4.3.2 Teaching Time During Observed Lessons

In addition to understanding how much time is spent in school, understanding how
much of that time is spent on instruction is crucial. The majority of time during the
observed grade 2 reading and math lessons was focused on learning. On average,
during 5.6% of the reading lesson and 5.2% of the math lesson, the teacher was not
focused on the students. On average, teachers spent 4.5% of the reading lesson on
non-instructional activities. During the reading lesson, 3.3% of students’ time, on
average, was spent off-task (playing, socializing, or sleeping), but during the math
lesson, almost 12% of students’ time was spent off-task. At almost no time were
teachers observed to be outside of the classroom during the observed lesson (see
sections 4.2.3 and 4.2.4).

Having limited amount of time off-task is crucial to preserving instruction time
throughout the year. Time-on-task impacts the amount of material a teacher and
students are able to cover during the school year. Assessors examined students’
Arabic exercise books to see how many pages had student writing in them. As was
previously noted, the data collection took place in April and May, toward the end of
the school year. Researchers found a very large variation in exercise book coverage,
with some students having no book at all and others having writing on all pages of
their book (see Figure 32).

Figure 32: Results of examination of students’ exercise books
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®* EFA Global Monitoring Report, 2005, p. 149.
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The use of Arabic language exercise books was found to be important for building
Jordanian students’ beginning literacy skills. Students whose Arabic language
exercise books were at least half completed showed stronger achievement in their
mastery of the letter sounds and in decoding of invented words. Similarly, whereas
students who did not have Arabic language exercise books had the lowest oral reading
fluency scores, students whose exercise books were at least three quarters full had the
highest oral reading fluency scores. The use of exercise books was also associated
with stronger comprehension of written and oral passages, because students who did
not use exercise books had significantly lower comprehension scores than students
whose books were at least one quarter complete (Figure 33).

Figure 33: ORF as a function of the amount of Arabic language exercise
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4.3.3 Student and Teacher Absenteeism and Late Arrival

Student and teacher absenteeism can have an obvious correlation with low
performance. When students were asked whether they were absent during the week
prior to the assessment, 28.7% said they had been absent on one or more days. Among
the students who had been absent, 77% said that they were absent due to illness; other
reasons cited included having to do other work from home (7%), taking care of family
members (4%), emergency (2%), and missing or late transport (all 1%).

Students who said they had missed one or more days of school in the week prior to
the assessment visit had lower average scores in letter-sound knowledge, decoding
invented words, and oral reading fluency, as well as in the comprehension of oral and
written passages (Figure 34).%? Self-reports of absenteeism can be inaccurate, so

®2 Differences in means were statistically significant. (p=.000.)
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classroom observers recorded attendance rates in the sampled classrooms. On
average, a classroom absenteeism rate of 12.6% ® was observed on the day of the
assessment team visit. The average observed absenteeism rate among strong-
performing classes was 6.1%, whereas the rate for all other classes was 14.8%. These
data highlight again the impact that absenteeism has on student performance.
Observed absenteeism was higher among boys (12.9%) than girls (11.6%).

Figure 34: Literacy achievement for students who reported being absent or

not absent in the previous week
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Note: Separate scales were used for the two parts of Figure 34. The graph on the left shows student
performance on the timed tasks and uses items/minute as the unit of measurement. The graph on the
right shows student performance on the tasks that were untimed and had a restricted range for possible
scores.

Because students must attend school regularly to learn, attendance records are crucial
for keeping teachers and the school administration informed and aware of
absenteeism issues. Nearly all (94.5%) sampled teachers reported keeping attendance
records, and 94.4% of these teachers were verified by the assessment team to keep a
daily record, with another 2.6% keeping a weekly record. Similarly, all (100%)
School Principals reported that they keep teacher attendance records. Of these, 99.2%
provided records that were kept on a daily basis.

Along similar lines, late arrival undermines students’ learning time, and recurrent late
arrival is associated with lower performance. On a normal school day, 1.7% of
students were late, according to teacher reports. However, when asked whether they
had arrived late to school one or more days during the week prior to the assessment,
14.2% of students reported being late, citing waking up late (34%), illness (21%), lack
of transportation (18%), or other work at home (11%). Students who were late at least
one day in the previous week showed less knowledge of letter sounds, read passages
more slowly, and showed weaker comprehension of oral and written passages. As

® The observed absenteeism rate is equal to the observed number of students present on the day of
the visit, divided by the number of students enrolled in the class.
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with time off-task during lessons, absenteeism and late arrival of students can
significantly erode curriculum coverage and student performance. Late arrival can
also be an indication of the level of parental involvement. The percentage of students
reporting that they were late was slightly lower (13 versus 16%°*) among students
whose teachers said they were satisfied with parental involvement in school.

It should also be noted that teacher absenteeism typically has a number of indirect
links to teachers’ level of training. Education research around the world has shown
that teacher absenteeism can be a major factor in school ineffectiveness and low
student performance, with surveys in several other countries showing that schools
routinely lack at least a quarter of their staff.®> However, Jordan benefits from an
average teacher absenteeism rate of only 2.6%, according to School Principal reports,
and a late arrival rate of 2.5%.

4.4 Summary: Characteristics of Strong-performing
Classrooms

Above, several factors have been identified that, when looked at individually, were
associated with stronger student performance. Some of these were school
characteristics while others were classroom or student characteristics. For ease of
reference, they are summarized here.

In an effort to identify some of the salient features of these strong-performing
classrooms, grade 2 and grade 3 classes were separately ranked according to their
average performance on the reading subtasks. The classes that performed at or above
the 75th percentile were classified as being “strong-performing” classes.

In the analysis, the top-income quartile classes were excluded, because greater school
resources and wealthier families tend to mask some of the in-school features
associated with stronger performance. It was important to identify classes with high
performing students who did not have the advantage that wealthier students might
have had. In addition to excluding the wealthiest income classes, researchers
controlled for school location (urban/rural and region), school gender (all girls, all
boys, and mixed), and class size.

This analysis showed that there are certain classroom, school, and teacher
characteristics that were associated with the stronger-performing classes. These
characteristics are listed as follows.

Teachers from strong classrooms:

e were more likely to have received specific pre-service training in how to
teach reading and math;

o were more likely to use homework and worksheets as one of their student
assessment methods;

% p=0.

% Abadzi, Helen. 2007. Absenteeism and Beyond: Instructional Time Loss and Consequences, World
Bank Policy Research Working Paper No. 4376, p. v.
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e were more likely to use constructive responses rather than punitive
responses when students made an error;

e were more likely to be satisfied with parental involvement; and

e were more likely to use some non-textbook reading books in their
classrooms.

Stronger classrooms also:

e tended to have been supported by the MOE in that they received more
frequent Education Supervisor visits (every two to three months during
the year);

¢ had lower than average student absenteeism rates;

e had a School Principal who reported receiving visits from the MOE in
response to school requests; and

e were more likely to have School Principals who orally evaluated students
themselves, likely indicating closer School Principal involvement in
classroom activities.

Conclusions

The aim of the present study was to measure the early reading and mathematics skills
among grade 2 and grade 3 students in Jordan’s public schools. The study also sought
to identify school and student characteristics that were related to student performance.
Early grade reading and mathematics tests were administered to a nationally
representative sample of students across all regions of Jordan. The EGRA and EGMA
instruments, developed in Arabic by Jordanian and international subject area
specialists, were consistent with Jordanian curricular requirements. Key findings of
this study were presented during a Policy Dialogue Workshop, held on August 28-30,
2012, at the Queen Rania Center, in Amman, Jordan. In addition to sharing key
findings, the workshop provided an opportunity for MOE and other participants to
discuss a range of key themes/findings arising from the survey and to formulate
recommendations in response to the identified themes. In addition, the workshop
involved the participants in discussions on the components of a pilot intervention
project to be conducted between September 2012 and March 2014 in response to the
findings of the survey. The remaining sessions of the workshop were attended by
between 30 and 40 participants, representing the same interest groups who attended
the opening session. The workshop was led by Aarnout Brombacher and Dr. Fathi El-
Ashry, with guidance and support from Amy Mulcahy-Dunn in the home office.
Discussions, conclusions and recommendations will be interspersed throughout the
conclusions section.

EGRA

The results of the EGRA in Jordan revealed that by the end of grade 3, the majority of
students had not yet acquired sufficient foundational skills to read fluently with
comprehension in Arabic. Specifically, overall students showed limited knowledge of
the letter sounds, a fundamental and critical skill for learning to read and spell.
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Jordanian students, on average, could identify 26.4 correct letter-sounds per minute
out of the 100 letters in the sample. Almost one quarter of the students (24.5%) were
unable to correctly identify the sounds associated with any of the letters. Given
students’ difficulties in identifying letter sounds, it is not surprising that students
could not sound out, or decode, unfamiliar words, reading on average 7.0 invented
words at the end of grade 3. Indeed, close to half the students (47%) could not decode
a single invented word. Taken together, these findings suggest that students still need
to acquire the foundational skills of recognizing the letters and their different forms,
knowing the sounds associated with each letter and diacritic mark, and applying this
knowledge to sound out unfamiliar words.

Because the students had not acquired the basic building blocks for reading, their oral
reading fluency scores were low. The students read on average 19.4 correct words per
minute (Table 4), with 20.5% of the students unable to read a single word. That is, on
average, students required almost 3 seconds to read each word. As a consequence,
reading comprehension was low, with only 8% of grade 2 students and 26% of grade
3 students being able to correctly answer at least five of the six reading
comprehension questions. Students showed comparable comprehension was similar
whether they read a passage or the assessor read them a passage.The average score for
both comprehension subtasks (reading and listening) being 2.5 out of 6 questions
(Table 4). These findings suggest that Jordanian students need greater instructional
support, not only in their word recognition and decoding skills, but also in building
their oral language skills in the formal MSA used in schools. Arabic is a diglossic
language, making proficiency in both the vernacular, home dialect and the formal,
school-based MSA an issue that is critical for academic success. Although students
may have been proficient in the vernacular dialect, their listening comprehension
skills were assessed using the formal MSA.

The findings in terms of the relationship between Oral Reading Fluency (ORF) and
comprehension were among those that generated the greatest response from the policy
dialogue workshop participants. It was clear that until students attain a certain level of
OREF, their comprehension will suffer. In general, students were found to lack strength
in basic literacy skills usually taught in grade 1. Without these foundational skills,
students have difficulty improving their fluency and, therefore, their reading
comprehension. It was also noted that while students, in general, performed better on
the letter sound subtasks, they struggled to apply this knowledge to help them decode
unfamiliar words and, therefore, had difficulty in the invented words subtask. Many
of the students that had successfully memorized their letter sounds did not understand
how to apply this knowledge to decipher new words.

EGMA

The EGMA instrument consisted of two distinctly different kinds of subtasks: those
subtasks that assess more procedural knowledge (number identification, quantity
discrimination, and addition and subtraction level 1), and subtasks that assess a more
conceptual understanding/application of the procedural knowledge assessed in the
other tasks (missing number, addition and subtraction level 2, and word problems).
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The overriding trend that is evident across the EGMA results and at both grade levels
is that the students do better on the more procedural items and less well on the items
that require them to understand and apply their (procedural) knowledge. This
probably reveals more about how students experience the teaching and learning of
mathematics than it does about the innate abilities of the students.

There are two distinctly different views of the subject. On the one hand, mathematics
can be regarded as the “memorization of facts, rules, formulas, and procedures
needed to determine the answers to questions”; on the other hand, mathematics can be
regarded as a “meaningful, sense-making, problem-solving activity.” The former has
been the predominant view for many generations, and its deficiency is evident in the
ongoing struggle of young children to make sense of and succeed in the study of
mathematics.

The Jordanian EGMA results suggest that memorization plays a large role in the way
that children know and learn mathematics. The fact that, throughout the study and
across the grades, there is a trend of children doing well on the items that rely on
procedural knowledge—knowledge that can also be memorized—and then do
markedly less well on the tasks and items that require both understanding and the
application of what should be procedural (rather than memorized) knowledge, points
strongly in this direction.

The EGMA results trend that resonated with the workshop participants’ expectations
and made the greatest impression was that students generally performed significantly
better on the more procedural tasks and struggled with the more conceptual tasks that
required the application of procedural knowledge. That students performed poorly on
the Level 2 addition and subtraction tasks that involved simply adding two-digit
numbers, while grade 2 students in Jordan are adding and subtracting three- and four-
digit numbers in class, raised quite some concern.

SSME

The SSME has identified several ways that Jordan’s education system offers a
positive foundation for learning. Schools and classrooms are generally well-resourced
with mostly clean and neat campuses, and teachers and students do not suffer from a
shortage of textbooks and exercise books. School Principals report that teacher
absenteeism rates are very low. Most teachers respond constructively to their
students’ errors and provide feedback in student exercise books. The SSME also
identified areas for improvement in Jordan’s schools. These areas were grouped into
main themes when presented at the Policy Dialogue Workshop.

1. How Children Learn

The survey has shown that when learning to read, students are taught to memorize
whole words and phrases. This explains, in part, why students struggle to decode and
read unfamiliar words, which impacts their fluency and thus, impacts their
comprehension,
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The survey has shown that students “know” their basic addition and subtraction facts.
Yet, they seem unable to use these facts to solve related addition and subtraction
problems, even at the two-digit level.

A shift in the focus of teaching is needed—from teaching by memorization to
teaching for understanding—a shift from quantity to quality. This needs to be
addressed through both in-service and pre-service programs, as well as in day-to-day
classroom practice. Currently, fewer than half of the teachers reported receiving pre-
service training in specifically how to teach reading.

2. Curriculum coverage at the cost of learning

The survey has shown that teachers are teaching according to the Jordanian Period
Allocation Plan. In grade 2 math, this means that they are teaching three- and four-
digit addition and subtraction to students who, the survey has shown, are struggling to
add two-digit numbers. In grade 2 reading, this means that they are teaching reading
comprehension and oral reading to students who, the survey has shown, are struggling
to recognize letter sounds and read unfamiliar words.

A shift in the focus of teaching is needed—from “completing the curriculum” to
responding to the developmental/learning needs of students—a shift from quantity to
quality.

3. Assessment: Shifting from action to purpose

a. The survey has shown that teachers are using a wide range of different assessment
tools and strategies. However, very few teachers claimed to use the results of the
assessment to inform their instruction practices (lesson planning) and/or to
respond to the needs of students.

b. In their classroom interaction, teachers tend to ask only yes/no questions. There
was little evidence of teachers asking open-ended or inferential questions that
would facilitate students’ reflection and learning.

c. A shift in the focus of assessment is needed—from assessment as a necessity
(something that is done because it has to be done) to assessment as a teaching and
learning resource. Teachers need to learn how to use assessment results to both
evaluate where students have or have not mastered curricular content and to adapt
their teaching approaches to more closely match students’ needs. Teachers need to
understand the value of formative assessment.

4. Curriculum—too demanding too early

The mathematics curriculum expects that grade 2 students are adding and subtracting
three- and four-digit numbers, and yet the survey has shown that grade 2 students are
struggling to add and subtract with two-digit numbers. The reading curriculum (as
reflected in the reading textbooks) expects that grade 2 students should be able to read
extended texts with long sentences and multi-syllable words, and yet the survey has
shown that grade 2 students are struggling to decode unfamiliar words, and the low
comprehension scores indicate that students are not reading with the expected fluency.
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There is a need to moderate the expectations of the early grade curricula. This is not
to say that the curriculum should not be demanding and set high standards; it is more
that the current standards may be unattainable in the early grades. The survey results
could be used to set more realistic expectations and benchmarks for the early grades.

5. Training of early grade teachers is not sufficiently focused

Classroom observation during the survey indicated that teachers’ approaches to
teaching reading, in particular, were not sufficiently guided by a well-structured and
informed methodology. Teachers need to be better trained in how to teach early
reading. The results in math suggest that teachers are also not well trained in the
effective development of early number sense.

There is a need for focused in-service training that provides practicing teachers with
effective classroom routines for the teaching of early reading and math. If the
foundation is not well established, the learning that follows is at risk. Training in the
use of these routines needs to be incorporated into pre-service teacher training
programs, as well.

6. Parents are a valuable resource

Parents are a valuable resource in the challenge of improving early grade reading and
math performance. There is a need to make parents aware of the many things that they
can do, within their means, which have a positive impact on their child’s learning
experience.

The survey has shown that children benefit from:
a. Having parents that take an interest in what happens at school.
I.  Checking to see if children have completed their homework.

ii.  Monitoring their grades and encouraging their children to do well,
praising them when they succeed and supporting them when they have
difficulties.

iii.  Even simple things such as ensuring that their children get to school
on-time every day, can make a difference in their child’s performance.

b. Reading aloud and being read to at home on a regular (ideally, daily) basis;
and

I.  Attending pre-school/kindergarten.

Ii.  Having access to a range of different books and other reading materials
at home.

Additionally, although teachers employed a variety of evaluation methods to assess
student performance, few used these measurements to adjust their lessons according
to their students’ level of understanding of the material. Frequent visits and consistent
support by the MOE contributed to strong classrooms, but only a minority of teachers
and School Principals reported this level of involvement. School Principals who orally
evaluated students to monitor performance were associated with stronger classrooms,
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but only about one third of School Principals reported using this evaluation approach.
Time on Task is an important factor linked to student learning. Minimizing time off
task for all students in class and continuing to reduce absenteeism and late arrival will
help to continue to preserve time on task.

Thus, expanding the number of teachers receiving pre-service training in how to teach
early grade reading and carefully evaluating the content of that training to ensure a
greater focus on the development of foundational reading skills and conceptual
understanding of mathematics could improve student learning in early grades. In
addition, greater flexibility in the application of the curriculum, greater use of
assessment results to guide lesson planning, and more constructive involvement by
teachers, School Principals, MOE officials, and parents could all work to help
improve student performance.

Outcomes and Key Decisions Resulting from
the Policy Dialogue Workshop

During August 28-30, 2012, a policy dialogue workshop was convened in Amman to
discuss the findings of this study and its implications for early grade learning in
Jordan. Representatives from RTI, USAID/Jordan, and the MOE were in attendance,
among others.

In an effort to maximize the benefits that the study’s findings could have on early
grade learning in Jordan, USAID set aside resources for the dissemination of findings,
for a MOE-led curricular review of the early grade curriculum and teaching plan, and
for the development and implementation of a pilot study designed to apply lessons
learned from the survey and assessment to help teachers, their schools, and
communities improve student learning at the early grade level. Accordingly, the
participants spent time on the third and final day of the workshop discussing these
three follow-on activities. The key points made during these discussions are
summarized below.

6.1 Dissemination of Findings

With regard to dissemination of the findings, it was decided that key findings from
the study would be disseminated broadly via a series of briefs to be tailored to the
following specific audiences.

e Council of Education and Members of Parliament

e Education District Managers and Education Supervisors

e Colleges of Education and universities involved with teacher training
e School Principals

e Teachers and teacher associations/unions

e Other aid/intervention agencies, and

e Parents.
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6.2 Review of Early Grade Curriculum

Additionally, it was decided that the MOE will lead a review of the early grade
curriculum in light of the study findings. Particular focus will be placed on identifying
gaps and adapting benchmarks within the early grade curriculum. A team consisting
of MOE curriculum planners, university lecturers, supervisors, and specialist
teachers—supported by RTI technical experts—will be responsible for the process.
Once the initial curricular review has been completed, the review teams will prepare
protocols for the supplementary teaching materials needed for the implementation of a
reading and math pilot in grades 1, 2 and, resources permitting, grade 3. Using these
protocols as a guide, MOE staff will then develop supplementary classroom materials
in collaboration with RTI staff. These materials will consist of the following:

e Teacher guides

e Classroom materials

e Other necessary instructional materials, for example, flash cards, etc.
e Mini-library book sets per classroom

e Interactive computer materials, if available and appropriate

6.3 Teacher Training (including School Principals)

The teacher training component of the pilot intervention project will focus primarily
on grades 1 to 3. The pilot teacher training program will include the following:

e Specific training on the teaching of early grade reading, with focus on grades
1to 3.

e Specific training on the teaching of early grade numeracy/mathematics with
focus on grades 1 to 3.

e Greater focus on conceptual than procedural knowledge

e Using assessment for teaching, while simultaneously fitting into the broader
MOE assessment environment.

e Effective classroom management routines, in general, and routines that, more
specifically, address ways of dealing with a wide range of students in a class.

The pilot teacher training program will be developed by a team consisting of MOE
curriculum planners, university lecturers, supervisors, and specialist teachers—
supported and guided by RTI technical experts. The administration of the teacher
training will be conducted by the same MOE lead team of experts, with RTI staff
providing technical support as needed. In an effort to maximize potential synergies
and minimize redundancy between this pilot effort, other relevant and on-going MOE
initiatives, and other existing donor-supported projects, open lines of communication
and close collaboration across endeavors should be encouraged.
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6.3.1 Mentoring and support

The pilot intervention program assumes a mentoring-of-teachers approach. For the
mentoring/support component of the pilot intervention, it was decided that:

e As far as possible, the MOE education supervisors should play a central
role.

e Assoon as the project scope has been determined, in terms of number of
schools, geographic regions, and number of sessions per school/teacher
etc., the MOE will then be in a position to indicate whether the education
supervisors (whose job this is) will be sufficient or if additional staff will
need to be appointed by RTI.
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Annex A: EGRA and EGMA Instruments
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Annex C:  Sample Design and Weighting

This annex presents additional details about the sample design for the Jordan 2012 EGRA-
EGMA-SSME study.

Stagel: Sample Selection and Weighting of Schools

The Jordan Education Management Information Systems (EMIS) unit provided a list of all
public primary schools in the nation, totaling 2,227 schools. Of these, 162 schools were
removed from the list because they did not have grade 2 enroliment, and 31additional schools
were removed because they did not have a grade 3 enrollment. A total of 2,043 schools
remained in the final population, from which a study sample was drawn. The 2,043 schools
contained an estimated 175,571 grade 2 and grade 3 students.

Before drawing the random sample of schools to be included in the study, the 2,043 schools
were stratified by region (North, Middle, and South) and school gender (all-boys, all-girls,
and mixed schools) to form nine strata. For each region, the goal was to draw a sample of 15
all-boys schools, 15 all-girls schools, and 20 mixed schools, to allow for maximum statistical
power within each stratum. However, because of the small number of all-girls schools and
all-boys schools in the South, only 11 all-boys schools and 14 all-girls schools were selected
in that region. Additional schools were added to different strata that resulted in a total of 156
randomly sampled schools (see Table C2), and 3,063 students (see Table C3 and C4).

Within each stratum, schools were sorted by district and the combined enrollment of grades 2
and 3. Schools were then selected with probability proportional to grade 2 and grade 3
enrollment. For each selected school, two replacement schools were selected, to be used if the
sampled school were not available to participate or were not eligible. A total of nine schools
were replaced for the following reasons: six schools did not have grade 2 or grade 3
enrollment; two schools were assessed during the pilot study; one school was closed
indefinitely.

The sample’s overall proportion of the population is not relevant in large populations, and the
sample of 3,063 students provided extremely high precision for all EGRA and EGMA
estimates. Table C1 provides the means and 95% confidence intervals for the EGRA
outcomes, as an example. Typically, a 95% confidence band width of £3.5 is considered an
acceptable precision for oral reading fluency (ORF). For example, a mean ORF score of 19.4
would have an acceptable 95% confidence internal of (15.9, 22.9). Table C1 shows the 95%
confidence interval is even more precise (17.9, 20.8) than the acceptable level.
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Table C1. EGRA means and 95% confidence intervals

95% Confidence

EGRA Subtask N Mean Interval
Correct Letters Sounds Per Minute 3059 26.4 (24.8, 28.0)
Correct Invented Words Per Minute 3058 5.7 (5.0, 6.3)
Oral Reading Fluency 3044 194 (17.9, 20.8)

Total correct Reading Comprehension
guestions. 2895 25 (2.3, 2.6)

Total correct Listening Comprehension
questions. 2819 25 (2.4,2.7)

To make the sample representative of the national population, school weights were calculated
as the inverse of the selection probability of the school (Weightl, Stage 1 selection) and then
scaled to the total number of schools for each stratum. Table C1 shows that the weighted
counts and percentages of the sampled schools in each stratum are, in fact, representative of
the population.

Weight_School = Weightl - Scaled School Weight
Where: Weightl(s, i) represents the weight of the first stage of selection.

[Total Number of Grade2 + Grade3 students] in Stratum(s)

Weightl(s,i) = .
- [Number Grade2 + Grade 3 in Selected School(i)]

[Sumof Weightl of All Schools]in Stratum(s)

Scaled School Weight(s) = .
- [Total Number of Grade? + Grade3 students] in Stratumis)

s =11to9strata

i=1tolhésampled Schools
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Table C2. Number of total schools in the population* and sampled schools
by region and school-gender

Population Sample

Nm_e sliziz oy Total Percentage | Sampled Weighted WiEghiee
region and percentage of

number of of schools number of | number of
school-gender sampled

schools (%) schools schools

schools (%)
Middle-all boys 157 7.7 16 157 7.7
Middle-all girls 133 6.5 15 133 6.5
Middle-mixed 512 25.2 23 512 25.2
North-all boys 178 8.8 15 178 8.8
North-all girls 143 7.0 15 143 7.0
North-mixed 541 26.6 20 541 26.6
South-all boys 13 0.6 11 13 0.6
South-all girls 22 1.1 14 22 1.1
South-mixed 335 16.5 27 335 16.5
Total 2,034 100.0 156 2,034 100.0

*Population counts are based on Jordan EMIS data after removing schools with no grade 2 or grade 3
enrollment.

Stage2: Sample Selection and Weighting of Class/Teacher

The second stage of selection involves sampling class/teachers within each sampled school.
After the research team arrived at each selected school, all of the grade 2 classes were listed
and one grade 2 class was selected at random with equal probability. The selection process
was repeated for the grade 3 class. Because the total number of classes by grade was not
available in the EMIS data, it was not possible to scale the class/teacher weights to the region
level. Therefore, the class/teacher weights for each school grade were created by multiplying

the school weights by the total number of classes found in the school.
ClassTeacher Weight(i, j) = School Weight(i) - Weight2(j)

Where: Weight2 (j) represents the weight of the second stage of selection given the school was
selected.

Total Number of Classes in Grade (J)

Weight2(j) = .
’ Sampled Number of Classes in Grade(j)

j=1to 306 sampled grades 2 and 3.

Stage 3: Sample Selection and Weight of Students

The third stage of selection randomly sampled students who were present on the day of
assessment. Students were stratified prior to selection and were selected with equal
probability. After a grade 2 class was randomly selected, an assessor would go to the selected
class and randomly select 10 students from that class. If 10 or fewer students were present
that day, the assessor would automatically select all of the students in that class. The same
procedure was followed for the grade 3 class.
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The students weights were calculated by multiplying the class/teacher weight by the
probability of selecting the student. This was then multiplied by the student scaled weights to
guarantee that the sampled students were representative of the population at the national
level. Grade 2 representation can be seen in Table C2 and grade 3 representation is presented
in Table C3.

Student Weight(j, t) = ClassTeacher Weight(j) - Weight3(}) - Student Scaled Weight(t)

Where: Weight2 (j) represents the weight of the third stage of selection given that the school and
class were selected.

Total Number of Students in Grade(])

Weight3(j) = .
' Sampled Number of Students in Grade(j)

|Sum of Weights of Selected Students|in Stratum, Grade(t)

Scaled School Weight(t) = .
- [Total Number of Students]in Stratum, Grade(t)

t=1to 18 strata and grade. (9 strata*2 grades).

Table C3. Number of total grade 2 students in the population* and sampled

number of grade 2 students by region and school-gender.

Population Sample
Nine strata by Percentage | Sampled | Weighted Weighted
region and school- | Total grade | of grade 2 number number of percentage of
gender 2 students students of grade 2 | grade 2 grade 2
(%) students | students students (%)

Middle-all boys 8,033 8.9 160 8,033 8.9
Middle-all girls 8,328 9.2 151 8,328 9.2
Middle-mixed 32,936 36.5 222 32,936 36.5
North-all boys 5,721 6.3 150 5,721 6.3
North-all girls 5,865 6.5 150 5,865 6.5
North-mixed 17,851 19.8 198 17,851 19.8
South-all boys 603 0.7 104 603 0.7
South-all girls 870 1.0 130 870 1.0
South-mixed 10,086 111 264 10,086 11.1

Total 90,293 100.0 1,529 90,293 100.0
*Population counts are based on Jordan EMIS data after removing schools with no grade 2 or grade 3
enrollment.
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Table C4. Number of total grade 3 students in the population* and sampled
number of grade 3 students by region and school-gender.
Population Sample
Nine strata by Total grade | Percentage | Sampled Weighted Weighted
region and school- | 3 students of grade 3 number of number of percentage
gender students grade 3 grade 3 of grade 3
(%) students students students (%)
Middle-all boys 9,557 11.2 160 9,557 11.2
Middle-all girls 8,385 9.8 152 8,385 9.8
Middle-mixed 28,970 34.0 232 28,970 34.0
North-all boys 6,506 7.6 151 6,506 7.6
North-all girls 5,881 6.9 146 5,881 6.9
North-mixed 15,233 17.9 195 15,233 17.9
South-all boys 520 0.6 104 520 0.6
South-all girls 804 0.9 130 804 0.9
South-mixed 9,422 111 264 9,422 111
Total 85,278 100.0 1,534 85,278 100.0

*Population counts are based on Jordan EMIS data after removing schools with no grade 2 or grade 3

enrollment.
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